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Eyes Made To Order 


Walter Melcher is applying color on an artificial eye. He needs 
the skill of an expert glass blower plus the coloring technique of 
an artist to match eyes of all shapes and colorings. Fortunately, 
Walter is heir to 105 years’ experience. Our skilled glass and 
plastic eyemakers have passed along and perfected their tech- 
nics since 1851. These men visit most areas regularly to make 
artificial eyes that are perfectly matched for your patients — 
another reason to call or write our nearest office on your next 
replacement. 


¢ Eyes custom made—glass or plastic 
Damaged or broken artificial eyes accurately 
Artificial Eye  motchea 
. © Fitted to all types of motility implants 
S@rviC® implants, X-Ray therapy shields, foreign body 


© Superior Quality—Finest Workmanship 


30 North Michigan Avenue : 120 E. 56th Sr. 
Chicago 2, Illinois . New York 22, New York 
DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS « ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 


“eget 
i 
{ 
ape 


7 


a complete armamentarium for 
topical eye therapy 


comprehensive therapy for ocular 
inflammation, infection, allergy 
ME TIM Y D ophthalmic suspension 


METICORTELONE® Acetate 5 mg. (0.5%) and 
Sodium SuLamyp® 100 mg. (10%) each cc., 5 cc. 


dropper bottle. 
for more potent antibacterial effect 
METIMYD ointment with NEomYCcIN 


METICORTELONE Acetate 5 mg. (0.5%), Sodium 
SuLAMyYD 100 mg. (10%) and neomycin sulfate 
2.5 mg. (0.25%) each gram, “% oz. applicator tube. 


for resistant ocular allergies 
ME TRE TON’ ophthalmic suspension 


METICORTELONE Acetate 2 mg. (0.2%) and 
CuLor-Trimeton® (chiorprophenpyridamine 
gluconate) 3 mg. (0.3%) each cc., 5 cc. dropper 
bottle. 


for ocular infections 


Sodium SULAMYD 


ophthalmic solution 
Sulfacetamide Sodium U.S.P 30%, 5 and 15 cc. 


dropper bottles. 
Sulfacetamide Sodium US.P 10% with 0.5% 
methylcellulose, 15 cc. dropper bottle. 


Sodium SULAMYD 


ophthalmic ointment 
Sulfacetamide Sodium US.P. 10%, % oz. tube. 


SCHERING CORPORATION 
BLOOMFIELD, NEW JERSEY 
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help normalize prothrombin time before surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues” * 


VITAMIN Ki 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 

or after surgery: tonsillectomy, obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 

Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salicylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively to combat hemorrhage due to hypoprothrombinemia. 


Dosage: Surgery—up to 50 mg. orally at least 24 hours preoperatively or up 
to 50 mg. intravenously at least 12 hours preoperatively to restore prothrom- 
bin to safer levels. 

Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contains 
50 mg., boxes of 6 ampuls. 


sl) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Mephyton is a trade-mark of MERCK & CO.., Ino. . 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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E-5760 Indicator, Ocular Hypertension, BERENS-TOL- 
MAN: A direct reading tonometer, not needing ad- 
ustments—simpler—less costly—no charts used. 
Reliab of reading not affected by rough han- 


All metal of Stainless Steel and made to 
standards which are set for Schiotz tonometers. 


Developed and recommended for promotion of mass 
surveys for discovery of undiagnosed glaucoma by 
Glaucoma Research Program of The Ophthalmolog- 
ical Foundation Incorporated, and now released 
for general distribution .............. Price $18.50 


E-5714 Sterilizer, Ultra Violet: for holding five No. E-5760 
indicators, or four indicators and one tonometer 

in the center. Uses Ultra Violet Lamp No. E-5712. 

Simple On and Off switch. No cover. ..Price $35.00 


E-5710 Sterilizer, Tonometer, ROSNER: germicidal. Em- 
ploys ultraviolet radiation and exposure to ozone. 
Tonometer foot plate and plunger tip are fixed 
close to the bulb. Laboratory tests affirm that this 
sterilizer has a germicidal effect and will kill bac- 
teria, viruses and fungi.* With cover and automatic 


Advantages: 


1. No irritation to eyes from cold sterilizing solutions. 


2. Tonometer is not injured corrosion, nor is the free 
movement of plunger impaired by cumming. 


8. Tonometer not warped or damaged by heat or flame. 
4. Equipped with 10 minute timer switch. 


£-5712 Lamp only, Ultra Violet: for sterilizers E-5710 and 
470 Audubon Avenue @ ST. LOUIS 10, MO. 
* Laboratory report available. New York Showroom, 607 Lexington Ave. 
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Recommended for 
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DESIGNED FOR YOUR MOST 
EXACTING REQUIREMENTS 


ETHICON NEEDLE suTURES 


shand-finished Micro-Point* needies 
Sunequaied sharpness by hand honing 
240% greater strength 

gincreased stability in needie hoider 


Sreduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 


for maximum strength and minimum tendency to cut out of tissue. 


ETHICON 
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NEW VISION 


FOR CATARACT 


“Crown jewel of ophthalmic lenses,” 
it gives you the most in satisfaction of 
visual requirements . . . and in 
patient-gratitude for its cosmetic | 
excellence. Have you seen it? ; 


Fused Lenticular Cataract 


BAUSCH LOMB 


. 
1 
PATIENTS . 
a 
\ 
\- 
| 
4 
- 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


30 Once Two Trree Four 
Minutes Pour Hours 


Prolonged control 
in glaucoma therapy 


ALCON LABORATORIES. Inc. 
FORT WORTH. TEXAS 


Alcon products are readily availabie to 
pharmacies from their Service Wholesale 
Drug Suppliers in the U. S. and Canada. 
Export Dept.: 120 S. LaSalle St., Chicago 


Demonstrating 
the 


advantages 
ofa 
methyicellulose 
menstruum 


Laboratory research* demonstrates that 
ISOPTO® CARPINE effects a greater degree 
and significantly more prolonged duration of 
miosis than a non-Methyiceliuliose solution. 


*Anima!l experimentation 


0.25% 

ISOPTO CARPINE 0.5% 
Sterile Ophthalmic Solution 
PILOCARPINE HYDROCHLORIDE 3%, 
WITH 0.5" METHYLCELLULOSE. 4% 


ISOPTO ESERINE 
Sterile Ophthalmic Solution 0.5% 


ESERINE SALICYLATE WITH 
0.5% METHYLCELLULOSE. 


sterile - well stabilized - minimal irritation 
* uniform - pH and tonicity adjusted 


SUPPLIED: ISOPTO® CARPINE 
1Sce Drop-Tainer® 


ISOPTO® ESERINE 
15cc Drop-Tainer® 


ISOPTOP OCESIGNATES ALCON STERILE OPHTHALMIC 
PREPARATIONS CONTAINING METHYLCELLULOSE 
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aqueous PILOMIOTIN 4%, %, 1,2, 3,4% 


An effective, stable, non-allergenic solution of surgical 
quality and utmost patient comfort .. . 


methylcellulose PILOVISC 1%, 1,2, 4% 


A stable, uniform solution providing prolonged 
contact for most efficient miosis. . . 


castor oil PILOMIOTIN IN OIL 29% only 


A stable, uniform solution for extended 
nocturnal glaucoma therapy . . . 


Write for samples and literature 


The ISO-SOL CO., Inc. 
LINDENHURST, N. Y. 


Farmacia Panamericana, The Ranar Co., 
Panama City Montree! 
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rednisolone of hydrocort:: 


STERILE OPHTHALMIC SOLUTION 


NEO-HYDELTRASOL 


(prednisolone 21-phosphate with neomycin sulfate) 


2000 times more soluble than prednisolone 


e free of any particulate matter capable of or 


injuring ocular tissues. * 
© uniformly higher effective levels of pred- hydrocortisone 


nisolone. 


SUPPLIED: Sterile Ophthalmic Solution NEO-HYDELTRASOL 0.5% (with neomycin sulfate) 
and Stenle Ophthalmic ce. dropper ant 
available as Ophthaim atment neomycin sulfate ; 
Ophthalmic Ointment HYDELTRASOL 0.25%. in 3.5 Gm. tubes. MERCK SHARP & DOHME 
HYDEL TRASOL and NEO-HYDELTRASOL are trade-marks of Merck & Co., Inc. Division of MERCK & CO. inc., Philadeiphia 1, Pa. 
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different kinds of light 


modified keyhole Rengay shape | 
bright reflected light 


"plus the sperkling prismatic highlg 
"of four tiny owe in each overlay 


patients won't care about such technicalities 
but they'll love the look of Ronstars on their eyes 


 cotors: 
‘Sheer Grey, both with 

White overlays filled with 
Sheer Brown with Coral 


| 
ity— 
hts 
\ / 
= | overiays witn prown. 
| | TEMPLES: 
\ / Matching Sheer colors in 
' Taper or Slipper Temples, 
f both 5 to 6%". Or, anodized 
aluminum Panel Temples. 
| in golden-color or silver- 
color, 5 to 6%". 
SIZES: 
42, 44, 46, 48 
aoe 18 to 24 (24 in 48) 

| Geneva, N.Y. 

SHURON OPTICAL COMPANY, INC. CORN Rochester, 34 Y. 
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This 1s where we stand on 
Industrial Safety Rx Programs 


A statement of Policy 


A Safety Rx Program is both economically and socially 
important to American Industry and must be provided 
by someone. It is to your advantage, therefore, to have 


Here’s what we tell industry: 


1. That AO will inform the Professions wherever an AO Safety Rx Program is insti- 
tuted. 

2. That safety Rx glasses should be fitted to the individual’s particular job needs. A 
prescription for off-the-job wear may not be suitable for in-plant use. 

3. That steps should be taken to discourage or prohibit taking safety prescription 
glasses off company property. This assures their availability for job use at all times. 
4. That up-to-date prescriptions are an absolute necessity. Eye conditions change too 
frequently to make safe the use of an old prescription. 

5. That all the services of examination, refraction, fitting, and re-evaluating are 
essential and should be performed by qualified professional men. 

6. That an industrial public relations program should be instituted to acquaint em- 
ployees with the details and benefits of a Safety Rx Program. 


This policy applies to safely prescription materials only. 
American Optical Company sells its nonprescription eye 
protection devices and other items of personal protec- 
tion directly to industry on specification and requisition. 
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by American Optical Company 


such a program organized by a responsible member of the 
optical industry —the American Optical Company— which 
will attempt to protect your professional prerogatives. 


Here’s what we do to support you: 


1. Supply only lenses and frames of the highest quality, which meet or exceed 
Federal Specifications for Safety Rx glasses. AO stands behind its products 1004. 


2. Clearly mark all American Optical Company safety frames and lenses with the 
AO trade mark. There is no mistaking them with regular glasses. 


3. Make frames optically correct, reasonably good-looking and comfortable (provid- 
ing that safety factors are in no way jeopardized), to encourage on-the-job use. 

4. Compound prescriptions calling for corrective-protective glasses only when they 
come from a legalized refractionist or ophthalmic dispenser. 

5. Question any safety prescription which has been altered after the refractionist 
has signed it. 

6. Abide by the shipping and billing instructions on the signed safety prescription, 
according to the arrangement reached jointly by industry and the Profession. 


American @ Optical 


COMPANY 


Since 1833 ... Better Vision for Better Living 
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BufOpto STERILE OPHTHALMIC SOLUTION 


Neozin's astringent, antiseptic and decongestant action 
is particularly effective in catarrhal and allergic conjunc- 
tivitis. Provides gentle, soothing relief from ocular inflam- 
mation resulting from wind, dust, and chemical irritants. 
Neozin is non-irritating and may be used continuously 
with safety in all age groups. Neozin is the trademark of 
Professional Pharmaca 


1 Co., Inc. 
Neo-Synephrine* Hydrochloride % 


Benzalkonium Chioride U.S.P. 1:25,000 
In a non-irritating sterile buffered aqueous solution. 

The products of Professional Pharmacal Co., Inc., are 
available to pharmacies from all Drug Wholesalers in the 
U.S. and many foreign countries. Export Division: P.O. 
Box 924, San Antonio, Texas. 

“Registered Trademark of Winthrop Laborotories, Inc. 


PHARMACEUTICAL MFGS., SAN ANTONIO, TEXAS 


4 
PACKAGE Size | PROFESSIONAL PHARMACAL CO., INC. | 
300 W. Jesephine Street © Sen Antonie, 
Glass Container Please send me samples ond literature i 
on complete line of ophthalmic solutionst 
PROFESSIONAL PHARMACAL CO., INC. 


OPHTHALMIC SUSPENSION 
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UNUSUAL 
EFFECTIVENESS 


LAMMATORY 


® Subdues tissue inflammation 
and exudation 

® Reduces local edema, allays 
irritation 

® Rapidly improves the appear- 
ance of the eye 

® New container minimizes 
hazard of “treatment-induced” 
infection 

® Response to therapy is rapid, 
usually within 24 to 48 hours; 
the patient is generally 
symptom-free in 5 to 7 days. 


The complete Prednefrin 
formula combines prednisolone acetate 
0.12%, phenylephrine HCl 0.12%, 
methylcellulose 0.12%, in a.sterile, 
buffered base —for effective control 

of inflammatory and allergic conditions 
of the eyelids, conjunctiva, cornea, sclera, 
uveal tract, and following thermal or 
chemical burns. 

Dosage: / or 2 drops in the affected 
eye two to four times a day. 


ALLERGAN || CORPORATION see angeies 17, California 


A FORMULA 
FOR 
all-plastic 
dropper bottles 
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agent for all 


Biomydrin Ophthalmic, 2 drops q.i.d., provides complete, 
effective therapy for ocular infections, allergies and 
irritations. Two antibiotics (neomycin and gramicidin) fight 
infection . . . an antibistaminic (Neohetramine®) relieves 
itching and burning . . . a vaso-constrictor (phenylephrine HCl) 
reduces congestion and inflammation. And, as 

Biomydrin contains no corticosteroids, it cannot lower 
tissue resistance to bacterial invasion! 

Biomydrin Ophthalmic is a soothing, isotonic solution, 
buffered to the pH of tears. Plastic Dropamatic bortle 
releases single uniform drops—no squirting! 


for ocular infections, allergies and irritations 


BIOMYDRIN* OPHTHALMIC 


formerly a product of Nepera Laboratories 


WARNER -CHILCOTT 
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appearance, too! 


@ @ @ 
UNivis 
SeGment 


Not that the segment is invisible. It isn’t. But it’s extremely 
inconspicuous because of very thin segment line, shorter seg- 
ment line, rounded corners and perfect fusion. 


Who wants “secret” segments? Everyone who wears bifocals. 
Everyone who prescribes and fits them. Cosmetic superiority is 
one reason why new Univis I.S./22 is destined to become one 
of America’s most popular lenses. 


What else? Minimum segment jump with optical center 
only 4 mm. below segment line. Perfectly straight-top segment 
to eliminate patient confusion and for maximum accuracy of 
compounded Rx’s. Perfectly matched segments and complete 
freedom from cylinder and aberration through the precise con- 
trol of Univis-designed 8-zone low temperature furnace. 


Identification? Just look for the segment shape. 


THE UNIVIS LENS COMPANY / Dayton, Ohio 


" 
= 
Note the perfectiy straight-top 
segment line 
in the unretouched photograph. 


XVI AMERICAN JOURNAL OF OPHTHALMOLOGY 


3 ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 


ALL clinically isolated strains of Pseudomonas aeruginosa, 
a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Available in bottles of 10 cc. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes. 


‘CORTISPORIN 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes. 
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retinal 
hemorrhages 
absorbed 


use 
of 


NO IODISM 


As shown by retinal photography, — 
ion of retinal hemorrhages fol- 
lows use of IODO-NIACIN. These results 
have been established in a series of 22 
cases, 12 of retinal and 10 of vitreous 
hemorrhages’. 
IODO-NIACIN Tablets contain potas- 
sium iodide 135 mg. (2% gr.) and niacina- 
mide hydroiodide 25 mg. (% gr.). The 
dosage used was | tablet three times a 
day. For greater effect this dosage may be 
doubled. 


IODO-NIACIN may be administered in 


full dosage for a year or longer without 9, Am. J. Ophth. 42:771, 1956. 
2. Am. J. Digest. Dis. 22:5, 1955. 
In emergencies, for rapid and intensive B. Med. Times 84:741, 1956. 


| —-Write for professional samples and literature 


COLE CHEMICAL COMPANY 
5721-27 Laclede Ave 


any iodism or ill effect’. 


action. IODO NIACIN Ampuls may be 
used intramuscularly or intravenously’. 


IODO-NIACIN Tablets are suppled in 
bottles of 100. Slosol coated pink. Ampuls 
5 cc. boxes of 10. 


5721-27 Lactede Ave.. St. Leuis 8, Me. 


“U.S. Patent Pending 


AJO.-11 


Please send mie professional literature and samples 
of 10D0 NIACIN 


M.D. 


CHEMICAL COMPANY! 
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(figere 1) 

hemorrhoges 
before treatment 

with 
After 18 
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THIS IS REAL PROGRESS! 


THE GOLDMANN SLIT LAMP APLANATION—TONOMETER 
MADE BY HAAG-STREIT, SWITZERLAND 


ADVANTAGES: 


¢ Great accuracy of measurement 


© Direct reading of measured 
values in MM Hg 


© Rigidity of the eye can be dis- 
regarded since the small dis- 
placement of volume does not 
increase the intraocular pressure 
by more than about 2%, 


® Tonometry becomes a routine 
Lamp Microscopy 


© The patient remains seated dur- 
tng the 


ALFRED P. POLL 


Ophthalmological instruments of Top Quality 
40 WEST 55th STREET, NEW YORK 19, N.Y. 


* 
4, 
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(Zinc Sulfate ! and wel % 


ae formula specific for angular c 
ASTRINGENT 


eye irritations . . . exposure to wind a 
REFRESHING 


Now the naw AUTOCLAVED PLASTIC 


STERI -TAINER 


€15ce.) 


OPHTHALMOS, Inc. 


Orvis 
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IN 
GLAUCOMA 


AN EVER-WIDENING CIRCLE OF THERAPEUTIC INFLUENCE 


Well-tolerated, virtually nontoxic, easily administered, unique carbonic 
anhydrase inhibitor, Diamox has proved highly effective — significantly 
diagnostic reducing intraocular pressure in various types of glaucoma: acute conges- 
preoperative tive glaucomatous crisis, simple glaucoma not responsive to miotics, and 
‘ certain secondary glaucomas. 
postoperative 


Suggested dosage of Diamox for most ophthalmologic conditions is 5 mg. 
per kg. every six hours day and night. In severe glaucomatous crises the 
intravenous form may provide quicker reduction of global pressure. 


Supplied: Scored tablets of 250 mg.; Syrup containing 250 mg. per 5 cc. 
teaspoonful; vials of 500 mg. for parenteral use. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY. PEARL RIVER, NEW YORK 
*Reg. U.S. Pot. Off. 
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Biomydrin Ophthalmic offers total relief in a single agent! No longer is 
there need to rotate several preparations in treatment of ocular infections, 
allergies and irritations. Biomydrin Ophthalmic gives you all the ingredients 
needed for effective treatment: 

Two antibiotics to fight infection 

An antihistamine to relieve itching and burning 

A vasoconstrictor to teduce congestion and inflammation 
Biomydrin, an isotonic solution containing methylcellulose, is buffered to the 
pH of tears. Active ingredients: neomycin and gramicidin, Neohetramine®, 
and phenylephrine HCl. 
individual drops of uniform size . . . accurate medication, no squirting! 


BIOMYDRIN* OPHTHALMIC 


formerly a product of Nepera Laboratories 


WARNER -CHILCOTT 
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One-stop tre ote ar infections 
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CURPAX™ 


Modern Trial Sets For The Modern Office 


These attractive Trial Sets are available in either limed oak or hand-rubbed mahogany 
trays. Custom-built cases of the same finishes can be provided, if required. 


The lenses are firmly fixed in duraluminium holders which are anodized in silver, red or 
black. The holders fit any standard trial frame. 


The vertex corrected lenses are 22 mm. diameter plano convex and plano concave with 
an aperture of 20 mm. for all powers. 


US #32 US #2 
Contents: 248 lenses Contents: 148 lenses 
35 prs. +/-Sphs. 0.12-20.0D 33 prs. +-/-Sphs. 0.12-20.0D 
21 prs. +/-Cyls. 0.12-8.0D 


24 prs. + /-Sphs. 0.12-16.0D 
19 pre. +/-Cyls. 0.12-6.0D 10 - +/-Cyls. 0.124.0D 
16 Prisms 8 Prisms 3 Prisms 
8 Accessories j 


Standard 
Contents: 225 lenses 


9 Accessories 
Dimensions: 
21%" x 12” x 1%” 16%" x 13” x 1%" 
Price: $385.00 Price: $260.00 
Please ask our distributors, or write direct, for full information. 


Dimensions: 
21%” x 12” x 1%” 
Price: $432.00 


CURRY & PAXTON INC. 
The Howse of Vision, In. 866 Willis Avenue 
Doig Optical Co 


Ostertag Optical Service, Inc. “Helping the W orld to Better Vision” 


~ 
| 
| 
The US #32 
Distributors: 
Chieago : 
Washington : 
Sen Francisco: 
Les Angeles: 
Pittsburgh : 
St. Lewis: 


Irregular astigmatism, keratoconus, 

or aberrations of the corneal surface 
are conditions which will not allow 
patients to see things as they really are. 
The variations in curvature of the 
front surface of the cornea will refract 
light to different distances and in 
different directions. The spectacle lens 
will do very little to correct the 
irregular refraction of light by the 
cornea. Something is necessary to 
regularize the curvatures of the cornea. 
Proper fitting of a contact lens will 
take care of these conditions which 

are otherwise uncorrectable by 

any other means. 


Uncorrected, the anterior and 
posterior surfaces of the precorneal 
fluid will conform to the surface of the 


PROBLEM? 


cornea and maintain the irregular 
curvatures. With application of a 
contact lens, the front surface of the 
precorneal fluid conforms to the 
regular surface of the contact lens, 
thereby creating a spherical eye out 
of an originally distorted curvature. 


In this way, patients with conditions 
which are often thought to be 
hopeless, can once again resume their 
work in a normal world with 

normal vision. 


> 
“cy 


the Plastic Contact Lens Company 


69 EAST MADISON STREET @ CHICAGO 3, ILLINOIS 
“Dedicated to Knowledge and Research” 


of your contact 
: 


XXIV AMERICAN JOURNAL OF OPHTHALMOLOGY 


his vision 1S 


cyclopentolate h 
Schieffe 


indications: Refraction—for rapid cycloplegia. 
Therapy —as a mydriatic, in controlling iritis, iridocyclitis, 
keratitis, and choroiditis; 
—to prevent lenticular adhesions (synechiae) ; 
—in infection, (with miotics) for preventing or breaking adhesions; 
~ preoperatively, for cataract or other eye surgery. 


Supplied: 1% Solution in 2cc. and 15cc. dropper bottles; 
0.5% Solution in 15cc. dropper botties. 


@ Ce,/Fince 1734 Gy 


Pharmaceutical and Research Laboratories. 
28 Cooper Square, New York 3, N. Y. 
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eee hydrochloride 


Rapid onset . . . quick recovery saves time for patient and physician. 


AMERICAN JOURNAL OF OPHTHALMOLOGY XXV 


Equipment for 
GONIOSCOPY and 
afier Otte Barkan. M.D. 


6100 Gonioscope 
(floor) * $390.00 


6101 Stand only* 195.00 
6110 Haag-Streit 
microscope, single 
power, 15x 195.00 
6120 Haag-Streit 


microscope, two 
power, 10-20 250.00 


Charge for fitting 

your scope to 

6101 stand 10.00 
6127 Haag-Streit 

microscope with 

handle, 15x 195.00 


6150 Otto Barkan Focal 
Illuminator with 
lug-in trans- 
ormer* 47.50 


6165 Otto Barkan 
Koeppe diagnostic 
lens, three sizes: 
16-18-20 mm. lip 
diameters* 45.00 


6175 Otto Barkan Goni- 
ot lens (sur- 
45.00 


6180 Otto Barkan Goni- a 
tor 


45.00 


lens (sur- 
gical t Haag-Strertt Hand Microscope 
size® Gomeoscope #6127 


6130 po Barkan oper- 


6140 Otto — oper- 

ating P, 

floor model* 97.50 
6191 Otto Barkan Goni- 


Focal liluminator 
#6180 


| 
| 
Fioor Gonioscope 
6100 
bad 
_ 
lens 
#6! 
th 
4 
Manujactared exclusively by Par- ° 
soms Optical Laboratories. : 
= 4 / / ( | / 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


For accuracy in fitting contact lenses 
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THE INFLAMMATORY REACTION AS SEEN IN IRIDOCYCLITIS 
A. Normal tissue. 
From left to right: 
posterior surface 
of ciliary ring, 
ciliary retina, 
pigmented layer, 
ciliary muscle, 
sclera, 
and conjunctiva. 


IN OCULAR INFLAMMATORY DISEASES Medrol 


EXUDATIVE INFLAMMATION OF THE UVEAL TRACT 
B. Hyperemia is 
the result of 
reaction to an ; 
endogenous toxin 
or allergen. 
Biood vessels a 
are dilated. 
There is 
heightened local 
heat and color 
Escape of 
biood plasma 
causes edema 
Cc. The next stage 
is that of 
exudation, 
shown here 
as macrophages 
and fibrin a 
streaming from 
the posterior 
surface 
of the iris 
| B. As the condition 4 
becomes subacute, J 
there is concomitant 
active exudation 
and repair 
With chronicity, 
fibroblasts 
proliferate, 
new capillaries 
develop, and 
various kinds of 
white cells appear 
Formation 
of a posterior 
synechia is shown. 
SCHWENK 


a 
SYNOPSIS OF OCULAR INFLAMMATORY DISEASE 
((RIDOCYCLITIS 
) 


Subjective symptoms 
Clinical findings : 


Hazy iris 


Sequelae. (if untreated) 
Photophobia Fo Anterior and posterior 
synechiae 
| 
| | 
| 
| | 
| Lenticular changes 
| 
| 
| | 
| Ciliary injection 
Blurred vision | 
| 
Lacrimation 
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itraocular pressure with 
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inhibits aqueous humor 
formation—lowers 
intraocular pressure 


- reduces danger of 
metabolic acidosis 


- continued effectiveness, 
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- may be effective when other 
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been tolerated 


smooth control— 
few side effects 
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low dose effectiveness 
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oral administration 
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highly potent “DAK 


ANIDE’ 


reduces intraocular pressure 


in low dosage 


HOURLY CHANGE IN INTRAOCULAR PRESSURE IN GLAUCOMATOUS EYES* 
(9:00 A.M. TO NOON) 


Change in pressure (mm. Hg) 


Change in pressure (mm. Hg) 


+0 +6 


| after 2 hours | 


-© -5 +68 +0 +68 


Change in pressure (mm. Hg) 


Number of eyes 


Change in pressure (mm. Hg) 


+6 


| after 3 hours | 


Number of eyes 


Change in pressure (mm. Hg) 


+0 +6 


Change in pressure (mm. Hg) 


*Conzales-Jiminez, E.. and Leopold, 1. H.: The Effect of 
Inhibitor) on the Intraocular Pressure 


(A Carbonic Anhydrase 


Dichlorphenamide 
of Humans, A.M.A. Arch. Ophth. 60:427, Sept. 1958. 
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DAIKANIDI inhibits aqueous humor formation 


EFFECT OF ‘DARANIDE’ ON AQUEOUS HUMOR DYNAMICS* 


Intraocular pressure| Facility of outflow Aqueous flow Aqueous flow 
mm. Hg mm.*/min./mm. Hg mm.'/min. inhibition (%)t 
Before | After | Before | After | Before | After 
Pogaman: 16.8 13.4 0.17 0.17 0.94 0.58 39.5% 
Glaucomatous 
(20 eyes) 30.0 21.9 0.09 0.09 1.36 0.85 39.0% 
Aqueous flow after treatment — Aqueous flow before treatment 
Aqueous flow before treatment 


*Conzales-Jiminez, E.. and Leopold, |. H.: 
(A Carbonic Anhydrase Inhibitor) on the Intraocular of Humans, 
AMA. Arch. Ophth. 60:427, Sept. 1958. 
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THE CORRECTION THROUGH PLASTIC SURGERY* 
OF DEFECTS RESULTING FROM OPHTHALMIC MALIGNANCIES 


Epmunp B. Spaetu, M.D. 
Philadelphia, Pennsylvania 


This presentation is primarily concerned 
with the correction of defects related to, or 
resulting from, the surgical therapy for an 
ophthalmologic malignancy. The treatment 
of the malignancy itself, as the basic sub- 
ject, is not the primary purpose of this paper. 
This is essentially a presentation on plastic 
surgery, though limited to a rather definitely 
selected group of cases. 

In many instances the defect resulting 
from the surgical removal of an operable 
malignancy can be corrected through plastic 
surgery at the time of the primary operation. 
A rather large number of cases, however, 
cannot be treated in this manner. Adequate 
reasons for postponing the corrective sur- 
gery exist either through wisdom or neces- 
sity. A small but definite number of cases 
need more than one operation for the final 
correction; that is, several different pro- 
cedures are needed. 

Some other factors relative to the basic 
subject should be emphasized, at this point, 
because of significant relationship. I am de- 
finitely averse to irradiation therapy as the 
common therapeutic procedure in ocular ma- 
lignancies, even granted that many types of 
ocular lesions are radiation sensitive. 

The ophthalmologist must remember that 
deaths occur with an ophthalmic malignancy 
from the metastases and these deaths are 
directly due to the method of handling the 
primary lesion; hence the responsibility for 


*From the Graduate School of Medicine, The 
Graduate Hospital, The University of Pennsyl- 
vania. Presented before The Pan-Pacific Surgical 
Society, November 6, 1957, Honolulu, T.H. 
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the treatment of these cases is a serious one. 
Reconstruction procedures needing flaps or 
a combination of mucous membrane and 
epithelium must be done as secondary pro- 
cedures. 

The tissue from all.resections of lid malig- 
nancies is to be carefully studied by the pa- 
thologist, to be certain that the block of tissue 
removed shows normal tissue at the edges 
and the lower or deep surface, thus being 
certain that all malignancy has been removed. 

There are three subdivisions of the sub- 
ject, remembering the basic purposes related 
to the surgical correction—the adequate re- 
moval of the malignancy as a life-saving 
procedure and the conservation of a func- 
tioning eyeball if this is at all possible. The 
three subdivisions referred to are: 

1. The repair of lid margin defects in- 
volving only the skin, that is, the external 
surface. 

2. Major lid reconstructions in the pres- 
ence of an intact, functioning eyeball (here 
is also to be included the consideration of a 
lacrimal sac malignancy ). 

3. Those lid and orbital defects related to 
an exenterated orbit. 

Figures 1 and 2 are valuable techniques 
for the reconstruction of lid-margin defects 
related to the upper lid. The two techniques, 
as given to us by Fox, make possible the 
repair of angled defects or the larger cres- 
centric ones. 

Figure 3 is the basis for the repair of simi- 
lar situations in the lower lid. It is a pro- 
cedure given to us by Kuhnt. Many minor 
problems can be corrected in the lower lid by 


= 


Fig. 1 (Spaeth). (After Fox.) Tarsal replace- 
ment by transplant from the lower lid to the upper 
lid for lid margin defects, other than those at the 
canthal angles. The skin surface itself is closed 
by skin approximation after undermining. 


a simple triangular block resection and sub- 
sequent closure in layers with (varied) lines 
of sutures. 

Figures 4 and 5 illustrate well the repair 
of malignancies, away from the lid margin 
but involving only the skin of the lid, 
through the use of a free skin graft. Figure 
4 is a case of Stallard’s, of London, England. 
Figure 5 is one of my cases. 

Figure 6 is a rather interesting recurrence 
of malignancy following a primary skin 


Fig. 2 (Spaeth). (After Fox.) A technique which 
splits the lid into its two major layers—skin and 
orbicularis and tarsus and conjunctiva. The differ- 
ences in mobility of these two layers permits the 
great value this procedure has in the correction of 
the larger crescentic lid margin faults. An inter- 
marginal tarsorrhaphy is a necessary part of the 
technique. 


EDMUND B. SPAETH 
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Fig. 3 (Spaeth). Kuhnt’s techniques for replace- 
ment of lid margin defects of the lower lid as a 
hammock flap. The two lower illustrations have 
added thereto a mucous membrane graft for the 
correction of a conjunctival cul-de-sac defect 
(Axenfeld). 


graft wherein the recurrence came through 
the central portion of the graft. It is certain 
that the primary resection in this case did 


(After Stallard.) Free-skin 
graft of resected area, in the correction of a basal- 
cell carcinoma of the lower lid. Full-thickness skin 
graft. 


Fig. 4 (Spaeth). 
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Fig. 5 (Spaeth). Full-thickness grafts, the upper 
and lower lids, inner canthal angle for the correc- 
tion of nonmalignant melanoma (nevus?), the right 
eye. Correctness of the diagnosis microscopically 
confirmed. 


not remove all the deep-lying basal-cell car- 
cinoma originally present. 
Figures 7 to 10 demonstrate beautifully 


Fig. 6 (Spaeth). Carcinoma appearing in a der- 
matosis resulting from earlier quartz-light therapy 
for lupus erythematosis. (Upper) The primary 
correction. (Middle) A _ recurrence through the 
substance of the skin graft. (Below) The lid mar- 
gin, near the external canthal angle. The lower 
illustration shows the case after the resection and 
free-skin full-thickness grafting. The discoloration 
of the bulbar conjunctiva is from a simple subcon- 
junctival hemorrhage present at the first post- 
operative dressing. 


4 


4 


>» 


Fig. 7 (Spaeth). Imre’s “Lidplastik” technique 
of resection-resuture of swinging flaps, and of 
Burow’s triangles for the correction of lid malig- 
nancies. 


the Imre principle for the correction of a 
malignancy site through the use of a sliding 
flap and the resection of the classical 
Burow’s triangle. The basic principles are: 
(a) to resect the malignancy; (b) to under- 
mine a flap sufficiently large to cover the 
resected defect ; and (c) by the use of a tri- 
angle resection the contiguous lips of the 
wound for subsequent suture are made of 
the same length, approximately, so that ade- 
quate closure can be done, with sutures, from 
one fixed lip of the wound to the other lip, 
the side of the swinging flap. 

Surgery for the reconstruction of major 


Fig. 8 (Spaeth). Basal-cell malignancy which is 
well corrected by the Imre technique. 


% A 
we d $ 4 
£ 
ok" 
j 


638 EDMUND B. SPAETH 


Fig. 9 (Spaeth). Composite illustration of the 
Imre method in a case involving the lid margin and 
the posterior surface of the lid. 


lid defects, the upper or the lower, in the 
presence of an intact, functioning eyeball 
makes necessary at various times the use of 
varied surgical techniques. These involve the 
use of skin grafts, of pedicle flaps, of ear 
cartilage, the utilization of mucous mem- 
brane, and, not infrequently, the need for 
using a portion or all, of the lower lid for 
the reconstruction of the upper lid. 


Fig. 10 (Spaeth). Similar illustration to Figure 9 
of a case with the posterior surface of the lid mar- 
gin involved in the malignant condition. 
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Fig. 11 (Spaeth). Lower lid squamous-cell malig- 
nancy for correction. 


The technique for a lower lid repair is 
quite different in principle from that neces- 
sary for an upper lid repair. One cannot 
utilize the upper lid to rebuild the lower; 
this would simply transfer the defect from 
the lower lid into the upper lid and thereby 
result in a greater functional disturbance. 
The lower lid, however, can be used in the 
correction of major upper lid defects, with a 
functional end-result which is quite satis- 
factory in both the upper and lower lids. In 
addition, if an intact eyeball is present one 
must combine mucous membrane for the 
posterior surface of reconstructed lids with 
epithelium for the anterior surface. This is 
quite the opposite when considering the re- 
construction of an exenterated socket. Here, 
epithelium may be used for both anterior and 
posterior surfaces. 


Fig. 12 (Spaeth). The same patient as in Figure 
11 awaiting further lid reconstruction (which he 
later refused being satisfied with the result) follow- 
ing the surgical removal of the malignant disease. 
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Fig. 13 (Spaeth). Composite il- 
lustration of the secondary repair 
of a surgical defect following the 
earlier performed surgery for the 
removal of a basal-cell carcinoma. 
(A-D) The defect prior to the 
corrective surgery. (B) The condi- 
tion with intermarginal sutures still 
in position. (C) The end-result. 
(E and F) show the surgery, a 
pedicle flap covered upon the pos- 
terior surface with the remaining 
conjunctiva of the inferior cul-de- 
sac. 


Figures 11, 12, and 13 are of lower lid 
malignancies. The result in Figure 12 is 
following recovery from the primary pro- 
cedure, now ready for the secondary recon- 
struction. Figure 13 is the illustration of a 
similar case corrected with a pedicle flap 
as the secondary procedure. If there should 
be insufficient conjunctiva present, as in Fig- 
ure 12, the first stage of the secondary pro- 
cedure would need to be a graft of mucous 
membrane lining the posterior surface of the 
subsequent pedicle flap. This will be dis- 
cussed very shortly but later herein. 

Figures 14 to 17 illustrate beautifully the 
Landolt principle of utilizing the lower lid 
for the reconstruction of the upper lid. In 
the first of these cases the reconstructive 
surgery done was carried out as a secondary 
procedure, also in the last to be shown. In 
the second of these cases it was a primary 
procedure. 

Figures 18 to 20 illustrate the simul- 
taneous use of mucous membrane and epi- 


thelium with free skin grafts and pedicle 
flaps for the reconstruction of major lid de- 
fects. As can be seen, the mucous membrane 
is first transplanted to the site for the sub- 
sequent pedicle flap. This, in turn, is then 
used for the correction of the defect. These 
procedures are usually carried out as sec- 
ondary or subsequent operations. They can- 
not be done in one stage. 

Figures 21 to 25 illustrate similar prob- 
lems related to lacrimal sac malignancies. 
This subject has been recently covered in its 
entirety* by me. The essentials in treatment 
of this type of malignant disease, and the re- 
pair of the surgical defect are: adequate re- 
section of the malignancy, including expo- 
sure for inspection and necessary surgery of 
the lacrimal-nasal duct; primary grafting, 
with skin, of the operative wound ; and, sub- 
sequent repair of the defect with a combina- 


* Spaeth, E. B.; Carcinomas in the region of 
the lacrimal sac. Arch. Ophth., 57:689-693 (May) 
1957. 


Fig. 14 (Spaeth). Case to illus- 
trate the Landolt technique. (A) 
The remnants of the upper lid fol- 
lowing an earlier resection. (B) 
During surgery before the new pal- 
pebral fissure has been made. 
(C) End-result, showing the ex- 
tent of lid closure possible. 
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Fig. 15 (Spaeth). Schematic drawings of the 
Landolt technique. (A) Sutures in the posterior 
layer of the upper lid remnants. (B) Lower lid 
margin resected, sutures indicated for the closure 
of the posterior layer of the upper and lower lids. 
(C) Skin surfaces closed, skin graft position in- 
dicated. (D) Position indicated for the new pal- 
pebral fissure. Length of time necessary for the 
completed surgery is from two to three months. 
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Fig. 16 (Spaeth). Case corrected as a primary 
procedure with the Landolt technique. Upper il- 
lustration shows the tissues newly added to the 
upper lid—all that lying below the accentuated 
palpebral fold, the site of levator attachment of 
transplanted lower lid; also shows well the hair- 
bearing graft for new eyelashes. Lower illustration 
shows extent of closure possible. (Patient refused 
additional surgery for the correction of the relative 
postoperative ptosis; there was no visual impair- 
ment. ) 
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17 (Spaeth). Similar case, a secondary 
postirradiation defect, befere correction, during 
the correction, and the end-result. 


Fig. 


tion of mucous membrane and epithelium by 
means of a pedicle flap. The recurrence, if 
this occurs, must be followed by a complete 
exenteration of the orbit, including the 


medial wall of the orbit. The reconstructive 
surgery possible is controlled by the extent 
of surgery needed for the cure of the pri- 
mary malignancy. The mortality rate of 
these cases, under the best of circumstances, 
is close to 50 percent, hence the necessity 
for exacting surgery. 


Fig. 18 (Spaeth). This illustrates schematically 
the transplantation, by means of a pedicle flap, of 
mucous membrane and skin into a surgical defect 
in the lower lid because of malignancy resection. 
The insertion of the mucous membrane graft is 
first carried out. The second operation is the resec- 
tion of the malignancy and, at this same time, the 
transplantation of tissues for the reconstruction of 
the resected lid. (Original source of this illustration 
is unknown. ) 
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Fig. 21 (Spaeth). Malignancy of the inner can- 


thal angle. However, the lesion was primary in the 
lacrimal sac. 


Fig. 19 (Spaeth). Schematic sketches of the 
technique used for the correction im the case shown 
in Figure 20. (A) The upper lid secondary defect 
after earlier malignancy resection. The mucous 
membrane graft is in place. (B) Pedicle flap ready 
for transplantation; dissection prepared for the 
reception of flap and mucous membrane. (C) Draw- 
ing of the tissues in correcting position. 


Fig. 20 (Spaeth). Upper illus- 
trations show the defect with lids 
opened and closed, the middle pic- 
tures are those during the period 
of correction, the lowest two show 
the end-result with the lids opened 
and closed. 


Fig. 22 (Spaeth). (After Ship- 
man.) Malignancy of the lacrimal 
sac, at the time of patient’s first 
admission. Condition two years 
later following a period of apparent 
recovery. The recurrence can be 
seen at the upper inner edge of the 
forehead and site of sac and duct 
resection. This patient died of 
further extension of the malignancy 
one year after the surgery for this 
recurrence. 
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Fig. 25 (Spaeth). Period of secondary surgery 
following mucous membrane graft (foreskin) and 
pedicle flap. The canthal angles have since been 
repaired. 


through the epithelium as a recurrence in a 


Fig. 23 (Spaeth). Five-year recovery following 
primary surgery which included the complete re- 
moval of lacrimal sac, lacrimal-nasal duct, and an 
orbital exenteration. The lower illustration shows 
the plastic prosthesis in the process of fitting and 
completion. 


The third subdivision has to do with the 
exenterated socket. In considering the re- 
habilitation of a patient with an exenteration 
one must remember that certain cases are 
* probably handled better by the use of a 
prosthesis rather than through plastic sur- 
gery. The anatomic conditions present at the 
time the decision is to be made control the 
physician’s decision, though the diagnosis of 
the lesion which made necessary the primary 
orbital evisceration is also a significant fac- 
tor. I have seen hemangiopericytoma appear, 
with subsequent death of the patient, 
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Fig. 24 (Spaeth). Interval period following pri- 
mary resection of sac and duct with primary ski 
graft in position. 


grafted eviscerated socket. To the other ex- 
treme, a complete socket reconstruction will 
be shown shortly, a case in which the pri- 
mary and secondary surgery was made neces- 
sary because of recurrent squamous-cell car- 
cinoma, with recovery. 

The two cases shown in Figure 26 are cases 
in which an exenteration should be the opera- 
tion of choice. In both instances the patho- 
logic condition had extended into the orbit 
and, considering the basic reason for the 
surgery—to save a life—surgery of any 
lesser extent than this would have been un- 
successful. 

Figures 27 through 32 illustrate exentera- 


Fig. 26 (Spaeth). Two cases of neglected malig- 
nancy, now of a degree that orbital evisceration is 
a necessary procedure. 
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Fig. 27 (Spaeth). Defect follow- 
ing the surgery necessary for a 
recurrent squamous-cell carcinoma. 
The composite figure shows the 
formation of the epithelium-lined 
pedicle flap, its delayed transfer in 
stages, and the final result, with the 
new palpebral fissure and with the 
prosthesis in place. 


Fig. 28 (Spaeth). Reconstruction of an exenterated orbit for retrobulbar sarcoma in which the re- 
constructive surgery was complicated by partial loss of the reconstructed upper lid. Pedicle flaps were 
used (after the epithelial graft socket surgery). (E) The final result, with a prosthesis in position. 


Fig. 30 (Spaeth). The details of the surgery 
necessary in Figure 29. The remains of the upper 
lid were incised and dropped as a hinged pedicle 
flap to form the posterior surface of a new upper 
lid which, in turn, was covered with a split skin 
graft. The patient has, for all practical purposes, 
an overcorrection. 


tion reconstructions. Figure 27 is one of the 
reconstruction of both upper and lower lids 
wherein the pedicle flap used was first lined 
with epithelium and then subsequently this 
flap was transferred to its correcting position 
through a series of four subtotal transfers 
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Fig. 29 (Spaeth). A_ similar 
situation, as in Figure 28, an exen- 
terated orbit for primary malig- 
nancy, showing the patient before 
the corrective surgery and the final 
result (left). 


Fig. 31 (Spaeth). An illustration showing the 
extent of a case of neglected neurofibromatosis of 
the skin and orbit. 


Fig. 32 (Spaeth). The end-result 
of the surgery of case in Figure 31. 
Careful inspection of the photo- 
graphs will show many other skin 
lesions in this case of generalized 
neurofibromatosis. The disease was 
present in three generations, this 
patient representing the middle 
generation. 


—each subsequent operation attaching an ad- 
ditional portion of the pedicle flap, the last 
procedure being the formation of the new 
palpebral fissure. One must agree that, in 
this instance, the surgical result is superior 
to that possible through a correcting pros- 
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Fig. 33 (Spaeth). Giant-cell sarcoma involving 
the orbit and secondarily the ethmoidal sinus. The 
sequence of primary site and secondary extension 
is not clear. 
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Fig. 34 (Spaeth). Recurrence (see Figure 33) one 
. year after primary surgery. 


Fig. 35 (Spaeth). Two years later (See Figures 
33 and 34). The final result is shown with the pa- 
tient wearing her corrective prosthesis. 


thesis as in Figure 23. 

Figures 28 to 30 are illustrations of the re- 
pair of partial exenteration defects through 
pedicle flaps and/or skin grafts. Figures 31 
and 32 illustrate the repair of neurofibroma- 
tosis through radical surgery. In this the lid 
remains were sutured together in the midline 
as a permanent diaphragm knowing that 
further reconstruction surgery should not be 
done. The bony socket was almost completely 
destroyed because of the neurofibromatosis. 
The lids were closed over the exposed dura. 

Figures 33 to 35 illustrate an example of 
giant-cell sarcoma; the primary lesion (the 
only photograph I have of this) ; the site of 
recurrence ; and, the final recovery with the 
patient wearing a prosthesis. 


CONCLUSION 


In conclusion one comment must be made. 
It is quite likely that timid primary surgery 
by the ophthalmologist is the greatest single 
fault in the treatment of ocular malignancies. 
A second fault which, unfortunately, is 
beyond our control, is inadequate primary, as 
well as subsequent, treatment which is so 
frequently administered by some dermatolo- 
gists and roentgenologists. The problem is 
not new, nor is it being corrected with the 
passage of time. This is one reason why I feel 
so strongly that ocular malignancies are pri- 
marily a surgical problem and the responsi- 
bility for their proper treatment belongs to 
the ophthalmologist alone. 
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SURGICAL MANAGEMENT OF EXOTROPIA* 


ArtHuR Jampotsky, M.D. 
San Francisco, California 


For the purposes of this presentation, exo- 
tropia will be considered as a constant rela- 
tive divergence of the visual axes for any 
given fixation distance. This is by way of 
contrast to exophoria and intermittent exo- 
tropia. It is the element of constancy which 
differentiates the problem under discussion 
from the latter two instances. 

Patients with constant exotropia exhibit 
the most profound sensory- motor anomalies. 
Constant exotropia is the last stage of a pro- 
gressive disease process. It is of interest to 
note that one does not see infants with 
constant exotropia, except in bizarre in- 
stances. 

Visual infants (under six years of age) 
may exhibit a constant exotropia only in later 
years, and as a rule do not develop the con- 
stancy until after the age of six years. 

The surgical management of constant 
exotropia, therefore, is primarily concerned 
with visual adults, who possess less adapt- 
ability of the sensory mechanisms. 

Since all constant exotropes have passed 
through the earlier stages of exophoria and 
intermittent exotropia, it is paradoxical that 
they all have experienced good binocular 
fusion, while at the same time have de- 
veloped a most profound sensory suppres- 
sion and secondary motor defects. 

It will be the purpose of this paper to 
point out the sensory and motor defects asso- 
ciated with constant monocular and constant 
alternating exotropia, and, by example, to 
show the surgical steps directed at affecting 
both the sensory and motor aspects of the 
problem. 

What are the sensory-motor defects in 
constant exotropia? Hemiretinal regional 


*From the Department of Surgery (Ophthal- 
mology), Stanford University School of Medicine. 
Presented at the VII Congress of the Pan-Pacific 
— Association, Honolulu, November 14-22, 
1957. 


suppression is large in extent and deep. 
Monocular amblyopes characteristically have 
a “built-in” suppression. That is, it is usual 
to be able to account for an over-all blur of 
the retinal image in one eye by a significant 
amount of anisometropia, a corneal scar, lens 
opacity, or some similar such phenomenon. 
With such “ready-made” suppression it is 
not necessary for the sensory mechanism to 
make such a marked adaptation to a new 
motor position, and hence most monocular 
exotropes have an amblyopia of arrest with 
normal retinal correspondence. Monocular 
and alternating exotropes may, at the outset 
of the disease process, differ only slightly in 
the degree of blur of the retinal image in 
one eye as compared with the fellow eye. 

When the differential blur is significant, 
the route of a monocular exotrope may be 
taken rather than an alternating equal 
visioned exotrope. In constant alternating 
exotropia, the visual acuity is characteristi- 
cally equal in the two eyes, the hemiretinal 
suppression becomes a sensory adaptation, 
and anomalous retinal correspondence is 
usually present. It is in this type of strabis- 
mus that the deviation becomes of very large 
magnitude and all the sensory-motor 
anomalies most profound indeed. 

The anatomic (motor) factors in the man- 
agement of exotropia are also of extreme 
importance. Anyone who has operated upon 
patients with constant alternating exotropia 
of large degree cannot help but be im- 
pressed by the purely mechanical difficulties in 
effecting straight eyes by surgery upon the 
extraocular musculature and the surrounding 
structures. Most of these, however, are sec- 
ondary anatomic effects consequent to the 
widely divergent position of the eyes over a 
period of time. In the management of di- 
vergent ocular deviation both the sensory and 
anatomic factors require special attention. 
While it is probably true that the anatomic 
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machinery is primarily at fault during in- 
fancy, it is the sensory suppression mecha- 
nism that proves to be the more important 
problem in the management during later in- 
fancy and early visual adulthood, Once the 
constant alternating, or monocular, divergent 
Stage is reached, the secondary anatomic 
factors indeed become a large problem in 
management. Now both the sensory and an- 
atomic factors are considerable, and form 
the basis for the widespread dissatisfaction 
with the present methods of treating this 
latter type of case. 

In the management of exotropia, the pres- 
ence of a good fusion potential is the sur- 
geon’s best assistant, and the lack of this 
potential, in the form of sensory suppression, 
is his worst antagonist. This factor is so ger- 
mane to the proper evaluation of surgical 
management of exotropia that one cannot 
afford to omit it in assessing the mechanical 
effects of surgical techniques. 

Although it is desirable when possible to 
incorporate pre- and postoperative antisup- 
pression orthoptics as an adjunct to surgery, 
the surgery alone may do this via overcorrec- 
tion of the exotropia. Unwittingly or un- 
knowingly, ophthalmic surgeons use sur- 
gical instruments as orthoptic instruments by 
jolting the fusion mechanism through sur- 
gery. Surgical overcorrection of exotropia in- 
variably results in diplopia which may be 
sufficient to awaken an always dormant 
normal correspondence fusion and result in 
greater percentage of cures. Surgical treat- 
ment may influence not only the anatomic 
factors, but, through surgical overcorrection 
of the defect, may also materially influence 
the sensory mechanism. 

Vertical noncomitancy is a common occur- 
rence in both monocular and alternating 
exotropia. This is usually due to secondary 
involvement of the oblique muscles in the 
divergent eye. A divergent position of an 
eye favors shortening of both obliques with 
consequent overaction and contractures. The 
more constant the deviation, and the greater 
the magnitude of deviation, the more marked 
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the overactions of the obliques. It is not un- 
common to find an overaction of both agonist 
and antagonist obliques in the same eye. 
In alternating exotropia, the oblique over- 
actions, if present, may not be equal in both 
eyes with a consequent hypertropia. Sym- 
metric bilateral overaction of both super- 
ior oblique muscles is best detected by ex- 
amination of the direct up versus the direct 
down fields of gaze. The difference in hori- 
zontal components of the deviation may dif- 
fer by as much as 80 prism diopters in these 
two positions of gaze. 


SURGERY OF MONOCULAR EXOTROPIA 


The treatment is usually for cosmetic pur- 
poses since the exotropic eye is usually am- 
blyopic. It is not unusual, however, to find a 
functional as well as a good cosmetic result 
with stable peripheral fusion. One recalls 
that such patients have a good normal retinal 
correspondence fusion potential. Monocular 
surgery is indicated, and is usually re-em- 
phasized by the fact that the patient will not 
allow surgical attack upon the good eye. Full 
recession (seven to eight mm.) of the lateral 
rectus is indicated, combined with substantial 
resection of the medial rectus (the degree of 
resection depends upon the magnitude of 
deviation). Proper isolation of the medial 
rectus with severing of the intermuscular 
membranes and check ligaments allows large 
resection of this muscle to be done without 
untoward effects upon the palpebral fissure 
and caruncle position. When, after severance 
of the horizontal recti, there is still difficulty 
in mobilizing the globe and rotating it na- 
sally, one may enhance the mobility of the 
globe by weakening the proper oblique mus- 
cles. An anatomic contracture of one or both 
obliques may prevent adequate nasal rotation 
of the globe. When one oblique markedly 
overacts relative to the other, it alone may 
be tenotomized. When both obliques over- 
act markedly in the monocular amblyopic 
exotrope, then both obliques may be tenoto- 
mized fully. It must be emphasized that 
tenotomy of a superior oblique muscle is an 
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irreparable procedure and should not be done 
in a seeing eye without very proper and 
strict indications. However, in an amblyopic 
eye which is not visually rehabilitable, tenot- 
omy of one or both obliques is permissible 
to’ enhance mobility of the markedly diver- 
gent eye. The forced duction test at the time 
of surgery as well as ocular rotations pre- 
operatively will dictate this procedure. 


SURGERY OF CONSTANT ALTERNATING 
EXOTROPIA 


These adult patients usually have an ex- 
otropia of very large magnitude and of very 
long standing. It is not surprising, therefore, 
that the most profound sensory anomalies 
are found as well as marked secondary ana- 
tomic effects. The early literature describes 
placing a stay suture from the eye to the 
brow or nose in order to “hold” the eye in 
position. | 

Symmetric, bilateral, and preferably simul- 
taneous bilateral, surgery is indicated. It is 
well known that simultaneous surgery on 
both agonist and antagonist enhances the 
mechanical effect from what might be ex- 
pected by the same surgical procedure -on 
either muscle when done as a sole procedure 
or at different times. Similarly, simultaneous 
bilateral surgery enhances the mechanical 
effect of the surgical re-alignment over what 
might be expected when monocular surgery 
is done in separate stages. When the time 
interval is shortened between the two-stage 
monocular surgical procedures, the mechani- 
cal effects are enhanced. When the time in- 
terval is shortened to zero (simultaneous 
bilateral surgery) one succeeds in obtaining 
large amounts of correction, which is usually 
indicated in these patients. One should aim 
at a slight overcorrection of the entire devi- 
ation by operating upon the four horizontal 
recti at one surgical session. Both lateral 
recti are recessed fully (seven to eight mm.), 
one medial rectus is resected, and the other 
medial rectus is shortened preferably by an 
O’Conner cinch operation. The latter pro- 
cedure is a “safety valve” and allows regu- 
lation of the postoperative effect within the 
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first 48 hours postoperatively by removing 
some of the cinch material. 

In true alternating exotropia, the oblique 
overactions are usually (although not al- 
ways) symmetric and are ameliorated sym- 
metrically with surgical re-alignment by at- 
tack upon the four horizontal recti alone. 

Such symmetric, simultaneous, bilateral 
surgery profoundly affects the sensory 
mechanism. It has been my experience that 
postoperative drift is negligible following 
such procedures, and that normal retinal cor- 
respondence and the dormant good fusion po- 
tential are allowed to manifest themselves. 

The attainment of both a functional and a 
cosmetic result with this procedure is not 
unusual, and is in contrast to the results 


achieved by less bold procedures. 


The empirically determined surgical in- 
dications with respect to time of operation, 
type of operation, and slight postoperative 
overcorrection, are all mechanical dictates 
of the sensorial mechanism, which is of es- 
pecial importance in the management of con- 
stant exotropia. 


SUMMARY 


Constant exotropia is characteristically a 
disease of visual adults. Its surgical manage- 
ment differs from that in exophoria and in- 
termittent exotropia. 

The sensory defects in monocular and 
alternating exotropia are discussed. 

The motor defects are usually secondary, 
with frequent involvement of the oblique 
muscles. 

The surgery of constant monocular ex- 
otropia is usually cosmetic in purpose and 
may be confined to monocular surgery. 

The surgery of constant, alternating ex- 
otropia of large degree should be directed 
at a symmetric, simultaneous, bilateral surgi- 
cal procedure upon the four horizontal recti 
muscles. 

The concept of “surgical orthoptics” is 
discussed. 

Secondary divergence (exotropia) is not 
included in this discussion. 

2400 Clay Street (15). 


TECHNIQUE OF TREATMENT OF INTRAOCULAR 
TUMORS WITH RADON SEEDS* 


Artuur Joyce, F.R.A.C.S. 
Melbourne, Australia 


This paper is really a plea to induce you 
to consider trying a method of treating ret- 
inoblastoma which is simple and effective. 
There are no technical difficulties associated 
with it beyond the exercising of great care 
and patience and following out a routine 
plan. It constitutes a direct attack on the 
tumor or tumors, as multiple tumors can be 
treated at the one operation. All it requires 
is the closest team work between the ophthal- 
mologist and the radiotherapist. 

Dr. Kaye Scott and I have worked to- 
gether throughout the whole of the develop- 
ment of this technique. Previously Dr. Kaye 
Scott had devised a method of attaching 
radon seeds to the inner perichondrium of 
the larynx after removal of the thyroid carti- 
lage and from this procedure he got the idea 
of applying a similar scheme to tumors of 
the eye. We spent a lot of time on dissec- 
tions and experimenting on available sub- 
jects. Trial operations with inactive seeds 
were done on eyes that were being enucle- 
ated and from these ventures we were able 
to work out the beginning of our present 
technique. 


INTRODUCTION 


Possibly owing to various technical diffi- 
culties encountered in the past with the im- 
plantation of radon seeds for the treatment 
of retinoblastoma, misconception still exists 
in the minds of many ophthalmic surgeons 
regarding the disadvantages of this method. 
Such objections as the inability to treat mul- 
tiple tumors at the one time, lack of control 
of irradiation, and its effect on other parts 
of the retina have been raised. 

None of these objections can be applied 
to the present method, mainly because an 


* Presented at the VII Congress of the Pan- 
Pacific Surgical Association, Honolulu, November 
14-22, 1957. 


entirely different type of seed is used. They 
are fixed according to a plan calculated to 
give the tumor area an accurate homoge- 
neous dose of irradiation without injuring the 
surrounding retina. 

In the past it was often customary to apply 
single seeds of one or two up to even four 
or five mc. to the sclera in the vicinity of the 
tumor and in such cases it was impossible to 
obtain a homogeneous dose over the tumor 
area. This method often caused violent re- 
action and destruction of tissue. In our 
method 0.9 mc. is the greatest strength of 
any single seed and sometimes the strength 
is as low as 0.1 me. 

Foster Moore and particularly Stallard did 
most of the pioneering work and experi- 
ments in the treatment of retinoblastoma 
with radon seeds and plaques and for this 
we owe them a lasting debt. The seeds avail- 
able to them were made of glass tubes coated 
with platinum. Their active length varied up 
to six mm. and their diameter was 1.4 mm. 
and they were one and two mc. in strength. 
Earlier Stallard used seeds up to the order 
of four mc. and over. Stallard found that 
seeds of this length and thickness inclined to 
ride at a tangent on the sclera. He gave up 
the use of seeds in 1948 and he now uses a 
radium plaque which is fixed to the sclera by 
means of an applicator. 

In 1943, with our first patient, we wanted 
to find a method of fixing seeds directly on 
the tumor area which would overcome the 
previous objections to radon seeds. We 
found that no one had tried to adopt Pater- 
son and Parker’s scheme for obtaining dos- 
age homogeneity with the use of radon seeds 
in the eye. Their method, which was de- 
signed for ordinary clinical purposes, was 
based on a treatment distance (“h”) of 0.5 
cm. 

This distance is too great for use in the 
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small areas found in tumors of the retina so 
a shorter distance of 0.3 mm. was adopted. 
This became practicable because Oddie 
(1940) published a method of dosage cal- 
culation from which the number of milli- 
curie hours required for 1,000 r could be ob- 
tained for any area at any treatment distance. 

Dr. Kaye Scott reasoned that, if we took 
a tumor one cm. in diameter with the base on 
the retina one mm. away from the implanta- 
tion plane on the sclera, the tumor being 
raised two to three mm. above the retina 
and, if the arbitrary distance “h” of three 
mm. were chosen, we could follow the rules 
of Paterson and Parker relating the diam- 
eter of the treated area “D” to the treatment 
height “h” and apply their principles in this 
special site with D/h ratios generally less 
than six, for example, D/h = 1.0/0.3 =3.3. 
See Figure 1. 

In this way rules for distribution of radon 
could be used as in ordinary radiotherapeutic 
practice. Such planning for these eye cases 
would allow the use of a single ring or a 
ring plus a central spot. If D/h is less than 
three we can use a circle of seeds only; if it 
is greater than three we are required to use a 
circle of seeds plus a central seed. It is on 
this basis that our present treatment scheme 
is planned. 

The seeds we use are made of capillary 
gold wire into which the radon is pumped. 


Surfoce on which seeds are distributed 
diameter 


homogencous on this plone at 
treatment distance of h mm. 


2>3 use peripheral 
ring Of seeds & one central 
seed. 


If —=<3 use single 
of seeds only 


Fig. 1 (Joyce). Radon distribution diagram. 
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They are cut to the required length with 
micrometer forceps which seals the ends at 
the same time. They are usually about three 
mm. in length, 0.75 mm. in diameter and 
with filtration equivalent to 0.3 mm. plat- 
inum. They have a small groove in the cen- 
ter in which a suture can be secured. They 
are made to order in strengths of from 0.10 
me. to 0.90 mc. and can be obtained in steps 
of 0.05 mc. They are fixed firmly to the 
sclera with silk and are left as permanent 
implants. We think that 13,500 r at 0.3 cm. 
“h” is an optimum dose for areas of 0.7 to 
1.2 cm. in diameter. 


TECHNIQUE 


When it comes to the actual fixing of the 
seeds to the sclera there are two important 
considerations: 

1. Where to fix the seeds. 

2. How to fix the seeds. 

Of these two considerations the first pre- 
sents the more difficult and more important 
problem. It is imperative that the radio- 
therapist and the ophthalmologist act in close 
co-operation and it is better still if two 
ophthalmologists can examine the patient to- 
gether and check one another’s measure- 
ments. 

The measuring of the tumor, fixing its 
position in the globe, and determining its 
axis is time-consuming and difficult and re- 
quires a lot of patience on the part of all 
concerned. In the case of babies and young 
children it must be done with a general an- 
esthetic and the pupil should be well dilated 
under atropine. More than one examination 
is necessary to get a thorough picture of the 
tumor, its size, and position in the globe. 

Although measuring the tumor by means 
of the ophthalmoscope using the disc as 1.5 
mm. may not sound a very accurate method, 
in actual practice, with careful checking, it 
has proved to be remarkably reliable. The 
fact we are working with high magnification 
with the ophthalmoscope reduces the possi- 
bility of error. 

Fixing the axis, measuring from the an- 
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Jenny L. 9.349 
| Central « 4 Peripheral ~ 
seeds on circle 
Dose-i3500r at 3mm h. 
f in infinity time. 


Fig. 2 (Joyce). Treatment plan. 


terior margin of the tumor forward to the 
ora, and from the posterior margin of the 
tumor back to the optic nerve, help in the 
final result of accurately placing the tumor. 
Its height above the surrounding retina is 
also estimated. 

When these measurements are agreed 
upon, we draw up a plan of the inside of 
the eye and then transfer it to a diagram of 
the outside of the globe. This diagram 
shows: (1) the axis; (2) center of the 
tumor; (3) anterior and posterior measure- 
ments from the limbus to the tumor margins 
along the axis; (4) width of the tumor (fig. 
2). 

From these measurements Dr. Kaye Scott 
and his staff draw up a few alternative plans 
so that the one most suitable to the case 
can be chosen. This plan allows for the ir- 
radiation of an area two-mm. greater in 
diameter all around than the tumor-bearing 
area. 

The Commonwealth X-ray and Radium 
Laboratory make the seeds to order when 
the operation time is fixed so that the seeds 
will be of the required strength when im- 
planted. 

When, at the operation, a canthotomy has 
been done and the globe exposed, a transil- 
luminator is placed on the opposite side of 
the globe to the tumor. In this way the whole 
outline of the tumor can sometimes be shown 
in shadow and marked in India ink. It can 
then be accurately measured directly and, 
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if necessary, a new plan can be calculated 
and made to the corrected measurements by 
the radiotherapeutic personnel in attendance. 
The finished plan is drawn on a large scale 
and is pinned to the gown of an attendant 
so that it can be readily referred to. 


OPERATIVE TECH NIQUE 


A general anesthetic is required. Calipers 
preset to the required measurements are 
ready. The cornea is marked at the 12-o’clock 
position so that it can be identified in any 
position into which the eye may be rotated. 

In many cases the axis in which the tumor 
lies can be checked at the beginning of the 
operation by holding a sharpened wooden 
swab stick vertically on the limbus and lining 
up the axis of the tumor with the beam of 
the ophthalmoscope. The axis of the tumor 
is marked by placing a point on each margin 
of the cornea either with the fine sharp point 
of a stick and India ink or gentian violet. 
The correct marking of the axis is most im- 
portant because all the measurements for the 
correct placing of the seeds depend on the 
accuracy of the axis. 

A silk suture on a fine needle is passed 
through the distal end of the axis on the side 
of the cornea remote from the tumor and 
tied. It is then passed through the point on 
the tumor side of the cornea. For example, 
if the tumor is situated in the left eye on the 
nasal side in the 10-o’clock to 4-o’clock mer- 
idian, the suture would be tied at the 
4-o’clock point and the next bite of the su- 
ture would be at the 10-o’clock point. 

A wide canthotomy is made to allow as 
much room as possible for the field of opera- 
tion. The conjunctiva is divided parallel with 
the limbus over a sufficiently large area to 
give free exposure. If the tumor is situated 
far back posteriorly a second cut in the 
conjunctiva at right angles to the first may 
be made. If this is done it is advisable to 
mark the points where the division is made 
with sutures to facilitate the replacement 
later. Any necessary muscles may be cut and 
marked in a similar fashion. 
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When the field is fully exposed the suture 
across the cornea should be carefully lined 
up to mark the axis back along the sclera 
and firmly sutured to the episclera as far 
back as may be necessary. We have found 
this to be the best way of marking the axis. 
It simplifies what used to be the rather diff- 
cult task of measuring and keeping the line 
of the axis correct. 

Using the plan as a guide, the first point to 
be marked, measuring from the limbus with 
sharp-pointed calipers, is the center of the 
tumor. This is marked on the axis line with 
India ink. From this point the positions of 
the most posterior seed or seeds are then 
marked. 

When the key positions are marked it is 
not necessary to go on marking the positions 
of all the other seeds. It is better to fix one 
or two key seeds in position first and from 
this fixed point or points, the other points 
can be measured individually and the seeds 
fixed one at a time until the whole pattern is 
completed. 

We have found it advisable to suture the 
most posterior seed first because there is 
then less chance of it being interfered with 
by subsequent maneuvers. This seed may 
be on the axis or there may be a seed on 
each side of the axis and on this account 
sometimes substitute plans are prepared so 
that at the time of operation the one that is 
easiest to carry out can be chosen. 

These posterior seeds are the most difficult 
to fix and it is here that having preset cal- 
ipers for cross measurements saves-a lot of 
time and trouble. Dr. Kaye Scott usually 
marks the spot with two sets of calipers 
while I place the suture needle in the sclera. 

The posterior seed is often close to the 
optic nerve and sometimes the tendon of the 
inferior oblique has to be cleaned off the 
sclera at its insertion to clear the field. We 
use a Grieshaber 82/7 needle and there is no 
difficulty in placing a suture and tying a 
seed in this position. A good bite of the 
sclera is taken at the point marked and one 
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Fig. 3 (Joyce). This photograph shows inactive 
sewn on to a specimen eye which was later 
mounted in a perspex jar. Course silk was used here 
to withstand the necessary treatment for fixing the 
specimen. The thread we use as a routine is Fil’ a 
Cornée de Kalt. 


tie is made with forceps. 

The seed is introduced into the loop thus 
formed with special holding forceps and the 
seed is firmly held in position against the 
sclera until the loop is tightened over the 
central groove in the seed. The holding for- 
ceps is then removed and the second loop of 
the knot is securely completed with the for- 
ceps. The seed is inspected to see that it is 
properly in position with the silk thread in 
the groove. 

When the first seed is implanted each of 
the other seeds is placed in similar fashion 
after checking the measurements from the 
axis and the center of each other seed. The 
vena vorticosa sometimes shows up during 
these procedures but, with alternative plans 
already prepared, there has been no difficulty 
in avoiding it. 

Care is taken to place the seeds as far as 
possible with their long axis in line with the 
circumference of the circle of irradiation. 
Sometimes the seeds rotate a little on their 
axis but it is not of the greatest importance. 
The seeds are so small that the whole of 
the surface of the seed fits firmly against 
the sclera (fig. 3). 


TREATMENT OF TUMORS WITH RADON SEEDS 


TABLE 1 


DOSAGE CHART 


NUMBER OF MC. REQUIRED TO GIveE 13,500 k at 0.3 MM. H 
IN INFINITY TIME 


Suggested Distribution Au. (0.3) 
Circle of Diam- Filtered Seeds 
eter of Tumor Area (cm.*) Mc.hr. 1,000 r Total mc. 
(mm.) Peripheral Center Spot 
(me.) (me.) 

6 0.283 22 2.25 3x0.75 

7 0.385 25 2.58 30.85 

8 0.502 29 2.92 3x0.9 0.2 

9 0.635 32 3.26 40.75 0.25 

10 0.785 36 3.66 40.85 0.25 

11 0.948 39 4.0 5 x<0.75 0.25 

12 1.13 43 4.4 50.85 0.2 

13 1.33 47 4.8 5x0.9 0.3 


We allow two mm. all around for margin of error. 


COMPLICATIONS 


There are no complications when the 
tumors are not near the anterior part of the 
globe. When they are well forward in the 
eye, changes may occur in the conjunctiva, 
lens, cornea, and eyelids but these changes 
are not of much significance as a rule. 

In one case, a boy who had three success- 
ive tumors in one eye, a second tumor had to 
be irradiated adjacent to one that had been 
treated 12 months earlier. These two areas 
overlapped so an overdose could not be 
avoided. An advancing keratitis developed 
which extended inward on the cornea, with 
accompanying vascularization. A progressive 
symblepharon also developed. In later cases 
we avoided the danger of symblepharon by 
the use of a contact lens, with the center re- 
moved, which was designed to keep the lids 


well away from the globe. 

_In this same boy some fine dustlike opaci- 
ties and a few strias were observed in the 
outer part of the lens near the site of the 
tumors after five and one-half years. It is 
14 years since this boy was operated on and 
he has 6/12 vision and was second in his 
class at school last year. He still has some 
trouble with the keratitis and symblepharon 
but, as the condition is still slowly progres- 
sive, we have not tried to do anything about it 
yet. 

For the benefit of those who may not be in 
a position to be able to work in close as- 
sociation with a radiotherapist, a plan has 
been drawn up to show a suggested distribu- 
tion of the seeds to irradiate an area for a 
tumor of a given diameter (table 1). 


55 Collins Street. 
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GLIOMA OF THE OPTIC NERVE AND ITS MANAGEMENT* 


Wituiam L. Spautpine,= Cor. (MC), USA 
Fort Sam Houston, Texas 


Although gliomas of the optic nerve are 
relatively uncommon, they occur frequently 
enough to consider them in every case of 
proptosis of the globe. 

A study of these tumors in the registry of 
the Armed Forces Institute of Pathology re- 
veals occurrences of 18 per 50 thousand. At 
Walter Reed Army Hospital, in-patient and 
out-patient lists show about one third of this 
incidence for all ages of individuals seeking 
ophthalmic examination and care. Observa- 
tions show glioma to be a disease of puberty, 
the average age being from 10 to 12 years. 
The youngest patient was seven months old, 
while the oldest was 47 years. Ingalls,* how- 
ever, reports glioma to be a disease of in- 
fancy while Katzin* agrees with our observa- 
tion. 
Discussion of the disease would be in- 
complete without a review of the histo- 
anatomic structure of the optic nerve which 
is unlike peripheral nerve. It is similar in 
architecture to the cerebral pathways except 
for the presence of vasculofibrous septa 
which divide the nerve into bundles. The 
nerve fibers are further separated by glial 
network, the cells of which resemble those 
found in the central nervous system. These 
cells are the astrocyte, the oligodendrocyte, 
and the microglial cell. 

The tumor may grow from any one of 
these cells. The dominant cell is usually the 
astrocyte. However, many specimens show an 
equal distribution of astrocytes and oligoden- 
drocytes. According to Davis* these cells may 
develop tumors which may be described in 
five different stages. There may be a gen- 
eralized hyperplasia of the astrocytes and the 


* Presented at the VII Congress of the Pan- 
Pacific Surgical Association, Honolulu, November 
14-22, 1957. 

* Since this paper was presented Col. Spaulding 
has been transferred from Walter Reed Army Hos- 
pital, Washington, D.C., to Fort Sam Houston. 
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oligodendroglial cells in the nerve stem. The 
reaction has a low grade malignancy; it is 
neoplastic, but slow growing. Extensive 
growth through the pial sheath occurs. The 
arachnoid thickens at this point and hyper- 
plasia at this location forms a large mass.* 
Cells may penetrate the arachnoid mass and 
may mingle in a cellular growth in which 
the cells are almost indistinguishable. Davis® 
believes this explains why so many patholo- 
gists agree the tumor arises from the arach- 
noid.* Gliomatous growth always destroys 
most of the landmarks of the sheath; and 
there is a haphazard intermixture of glial 
and pial cells.* All landmarks within the 
nerve as well as the sheath are completely 
obscured by the tumor. Accumulation of the 
so-called cytoid bodies occurs in_ these 
tumors. They are about the size and shape of 
ganglion cells. They probably represent a 
change in the neuroglial cells. Verhoeff be- 
lieved they originated within the neuroglial 
syncytium from degenerating blood cells, as 
he noted them in degenerating areas at sites 
of previous hemorrhage. Cystic spaces may 
be seen and a deposit of calcium may be an 
added feature. Grossly, the tumors are firm 
with a slate-colored cast (fig. 5). 

Although the tumor is unilateral, simul- 
taneous occurrence in both optic nerves has 
been reported. Spread from one optic nerve 
to the other may occur by way of the chi- 
asma. The tumor may grow posteriorly into 
the chiasma (fig. 4) or anteriorly toward the 
eye producing marked papilledema. 

The clinical diagnosis is not always easy 
as one can believe when he reviews the 
cases submitted to the Armed Forces In- 
stitute of Pathology. The period of onset to 
recognition of the disease varied from four 
months to two years. In all cases, proptosis of 
varying degrees was observed. Figures 1 and 
2 are photographs of patients with mild to 
marked protrusion of the eye. All the tumors 
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Fig. 1 (Spaulding). Ten-year-old boy, showing 
proptosis of the left eye of two months’ duration. 


were unilateral. In the series of all cases 
reviewed the youngest patient was a seven- 
month-old white male child. Papilledema was 
recorded in the histories of half the cases 
from the Armed Forces Institute of Pathol- 
ogy, but was observed in all patients ex- 
amined at Walter Reed. In the last two years, 
two patients with glioma of the optic nerve 
were seen at Walter Reed. One of these pre- 
sented altitudinal field defects; the other, 
light perception only. Records of the Armed 
Forces Institute of Pathology revealed three 
cases of optic atrophy as the outstanding 
funduscopic finding. X-ray studies of the 
foramen showed only two with measure- 
ments over seven mm. Pfeiffer considered 
anything above six mm. as enlargement. To 


Fig. 2 (Spaulding). Ten-year-old boy, showing 
proptosis of the left eye of eight months’ duration. 


Fig. 3 (Spaulding ). Tumor completely extirpated. 
Proximal end shown on forceps in surgeon’s hand. 
Incision was at the chiasm. 


summarize the diagnostic points, proptosis 
ina young individual is presumptive. Papil- 
ledema occurs in 95 percent of all patients. 
Unilaterality is almost 100 percent. X rays 
may show enlargement of the optic foramen. 
Field defects are usually altitudinal. The dis- 
ease is that of young people, although in one 
case found in the registry, a Negro, aged 47 
years, had glioma of the optic nerve for two 
years before diagnosis was made. 


— 


Fig. 4 (Spaulding). Gross specimen, showing 
glioma of the optic nerve invading the chiasm. 
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Fig. 5 (Spaulding). Gross appearance of tumor 
as it was brought into the neck of the wound. The 
lesion is slate colored. 


Additional considerations in diagnosis are 
found in other reports. Martin and Cush- 
ing,”* Davis,”* and Levitt** have emphasized 
the fact that primary optic atrophy or un- 
explained blindness with no exophthalmos is 
not infrequently caused by tumor of the 
optic nerve. Somethimes these cases are in- 
correctly diagnosed as retrobulbar neuritis. 
Martin and Cushing,“ Davis," and Aegerter 
and Smith™* have reported cases in which 
there was no exophthalmos. Recognition in 
these cases of peripheral nerve signs of even 
mild von Recklinghausen’s disease is ex- 
tremely important. 

Treatment of these tumors has been varied. 


X-ray therapy has been advocated by some 
and the results have been encouraging. How- 
ever, patients complain of prolonged periods 
of discomfort because of skin changes and 
radiation illness associated with treatment. 
Neurosurgeons’ favor severing the optic 
tract near the chiasma, freeing the meningeal 
coverings of the nerve, and allowing the en- 
tire nerve to be removed anteriorly through 
the optic foramen. 

A surgical technique has been developed at 
Walter Reed Army Hospital for removal of 
the tumor with less trauma and a most 
thorough extirpation of the tumor. In this 
technique the Killian type of incision is used 
(fig. 6). The next step is the exposure of the 
tissues down to the periosteum (fig. 7), 
which is incised along the maxillary ridge. 
Freer’s elevator is used to raise the perios- 
teum and the periorbita (fig. 8). The anterior 
ethmoidal artery is clamped and severed with 
a cautery (fig 9). An incision is made with 
scissors to open the periorbita (fig. 10). 
With a finger, the tumor is located. The optic 
nerve is gently retracted with a Smithwick 
cervical hook and the distal end is severed 
(fig. 11). The proximal nerve is carefully 
dissected free from the region of the an- 
nulus. In order to preserve the musculature 
and its function, this procedure must be 


Figs. 6, 7, and 8 (Spaulding). (6) Killian incision. (7) Exposure of medial palpebral ligament, frontal 
and maxillary ridges. (8) Incision through the periosteum. 
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Figs. 9 to 12 (Spaulding). (9) Exposure of anterior ethmoidal artery and its severing with cautery. 
(10) Opening of periorbita with scissors. (11) Tumor brought into the wound. (12) Nerve with tumor 


exposed by a Smithwick hook. 


handled very gently and meticulously. Photo- 
graphs show the appearance of the tumor 
after removal (fig. 3). 

Marshall in 1953° and Manschot in 1954"° 
reported an association between optic nerve 
glioma and von Recklinghausen’s neuro- 
fibromatosis. About 10 percent of these 
tumors*® are associated as primary growths 
with neurofibroma of the skin and neural 
tissues. Although our cases did not have 
manifestations of neurofibromatosis, the 
reports of the association of these two dis- 
eases make it imperative that the clinician be 
aware of the possibility of the two conditions 
existing in the same case. 


SUMMARY AND CONCLUSION 


Study of gliomas reveals a low-grade ma- 
lignancy but exceedingly great destruction by 
extension. Their incidence is relatively rare. 
It is a disease almost entirely of early age 
and adolescence. Diagnosis is not always 
easy; periods of seven months to two years 
have elapsed between the initial examination 
and the final inspection. X-ray therapy has 
been advocated by some as the treatment 
of choice ; but at Walter Reed the extirpation 
of the tumor and the entire nerve to the 
chiasma has been adopted. This is followed 
by observation at quarterly intervals. 

Brooke Army Hospital. 
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RETINAL HEMORRHAGES IN THE NEWBORN* 


M. Lutuer KaAurrMan, M.D. 
Jenkintown, Pennsylvania 


Very little has been written about ret- 
inal hemorrhages in the newborn since 1941. 
Although it may be of less importance than 
some of our major ophthalmologic prob- 
lems, it seems justifiable to call attention to 
this condition from time to time. 

Previous to 1941 there were several papers 
on the subject. Most writers have begun 
their discussion by referring to Ehren- 
fest’s' monograph of 1922. All of the papers 
have been to some extent concerned with 
the cause of the condition. Eades* thought 
the duration of labor had little effect but 
that the use of forceps was a definite factor. 
Schleich® attributed hemorrhage in the ret- 
ina of the newborn to asphyxia and venous 
congestion. 

Jacobs* thought this unlikely, since there 
are relatively less hemorrhages in the ret- 
ina following breech deliveries. Jacobs 
also was of the opinion that no ill-effects 
resulted from these hemorrhages ; however, 
he did have one patient with amblyopia, who 
had more hemorrhages in the retinas at the 
time of birth than any other of his patients. 

Sykes® noted a general but no definite 


* From the Abington Memorial Hospital, Abing- 
ton, Pennsylvania. Presented at the VII Congress 
of the Pan-Pacific Surgical Association, Honolulu, 
November 14-22, 1957. 


relationship between retinal hemorrhage and 
signs of intracranial trauma. Rowland* 
warned that the use of pituitrin during labor 
might be a factor in causing retinal hem- 
orrhage in the baby. Jacobs found retinal 
hemorrhages in one of three patients with 
hemorrhagic disease of the newborn. 

Authors have found varying incidence of 
this condition from 10 to 46 percent of the 
cases. This variation seems to be due to 
case selection and time of examination after 
birth. 

McKeown,’ in a study of 498 newborn in- 
fants, found retinal hemorrhages in 42.1 
percent during the first 48 hours after birth. 
He concluded that though there was no gen- 
eral agreement as to the exact cause of the 
hemorrhages, the main factor was believed 
to be congestion of the retinal veins, result- 
ing from increased intracranial pressure 
brought about by the circumstances of labor. 

Hemorrhages vary greatly in extent and 
appearance. They may occur anywhere in the 
fundus, though most of them are seen 
around the posterior pole. There may be a 
single flame-shaped lesion on the disc, at the 
disc border, or along the retinal vessels. On 
the other hand, the greater portion of the 
fundus may be covered with hemorrhages, 
which partly or completely cover the disc, 


including the macula. Grossly, there are 
four types of hemorrhages seen, as described 
by Richman.* The flame-shaped hemorrhages 
are by far the most common; next are the 
grossly round ones which are considered as 
being in the deeper layers of the retina, or 
possibly even in the choroid. They are bright 
red in color. Then there are some sharply 
circumscribed, perfectly round, deep-red 
hemorrhages. Occasionally one of these has 
a pinpoint white center. These occur rather 
infrequently and may occur anywhere, but 
I have seen at least a few of them in the 
macula. The fourth group consists of sub- 
hyaloid hemorrhages. These are seen quite 
infrequently. 

I® reported the findings in 3,381 newborn 
less than 72 hours of age (nearly all under 
48 hours) in 1941. The present presentation 
is a continuation of that study. The 1941 re- 
port included 2,915 ward patients and 466 
from the private service of Dr. Roland 
Porter. This presentation includes 7,727 
ward patients and 3,198 private patients of 
Dr. Porter. 

Tables 1 and 2 are sufficient to indicate 
the relationship between the type of labor 
and the resultant retinal hemorrhages in the 
baby. These are taken from the 1941 report. 

It is noted that in general the ward and 
private patients follow a similar pattern. 
There was no spectacular difference as the 


TABLE 1 


RETINAL HEMORRHAGES IN RELATION TO TYPE 
OF DELIVERY: WARD PATIENTS 


No. of Hemor- Per- 
Type Cases rhages cent 
Normal primipara 562 115 20.4 
Normal multipara 1,675 265 15.8 
Low forceps primipara 363 &4 23.2 
igh forceps 
primipara 38 18 47.3 
Mid & high forceps 
multipara 13 6 46.1 
Breech 92 7 7.6 
Podalic version primipara 2 2 — 
Podalic version multipara 7 2 — 
Cesarean section 55 4 _ 


Total 
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TABLE 2 


RETINAL HEMORRHAGES IN RELATION TO TYPE 
OF DELIVERY: PRIVATE PATIENTS 


No. of Hemor-  Per- 
Type Cases rhages cent 
Normal primipara 16 4 25.0 
Normal multipara 78 13 16.6 
Low forceps primipara 168 25 14.8 
High f primipara 93 16 17.2 
Mid & high forceps 
imapara 13 36.1 
mid & high forceps 
multipara 23 5 21.7 
Breech 18 0 — 
Podalic version 1 
Cesarean section 33 0 — 
466 77 16.5 


result of the duration of labor. It appears to 
me, however, that the very short and very 
long labors are more likely to result in ret- 
inal hemorrhages in the babies. 

There was no relationship between the eye 
or eyes involved and the head presentation 
during labor. Toxemia of late pregnancy of 
the mother appeared to be a factor of some 
importance. 

Prematurity is not a factor. Very few pre- 
matures reveal retinal hemorrhages. My ob- 
servations agree with those of Sykes, that 
there is a general but no definite relationship 
between intracranial trauma and retinal 
hemorrhage in the newborn. The pediatri- 
cians have requested that they be alerted 
whenever a baby has any number of retinal 
hemorrhages. Hemorrhagic disease of the 
newborn appears to be an important factor 
in the cases involved. Rowland’s warning 
concerning the use of pituitrin in the second 
stage of labor appears to be warranted. This 
drug is, however, used very sparingly and 
no significant number of observations is 
available. 

In 1941 Pray, McKeown, and Pollard” 
observed that the incidence of retinal hem- 
orrhages in the newborn was markedly re- 
duced in infants of mothers treated with a 
vitamin K preparation during or prior to 
labor. Their results suggested that the re- 
duction was greater when treatment was 
started before labor. In 1956, Nonna Pie- 


| 2.915 528 18.1 
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trowa™ suggested administration of vitamin 
K before delivery. 

In this study a total of 7,727 ward pa- 
tients were examined from 1931 to 1956, the 
number per year varying from 135 to 392, 
and the incidence of retinal hemorrhage in 
one or both eyes ranging from 14.1 to 25.2 
percent with an average of 18.2 percent in 
different years. From 1937 to 1956, 3,198 
private patients were observed, the number 
ranging from 94 to 244 per year and the in- 
cidence of hemorrhage in the retina varying 
from 8.5 to 24.0 percent in different years. 
For the 10,925 patients the average inci- 
dence was 17.7 percent. 

A vitamin K preparation was given to all 
mothers when they arrived in the hospital 
(with few exceptions) from 1941 to 1947. 
During these years 2,134 ward and 1,481 
private patients were seen with an incidence 
of retinal hemorrhage of 18.2 for the ward 
and 17.8 for the private patients; that is, 
about 18.0 percent for the entire group. 
There seemed to be little effect from the vita- 
min K as used in this manner. Perhaps it was 
given too late. Its use was discontinued en- 
tirely because of the increased incidence of 
phlebitis in the mothers. 

I have always had a clinical impression 
that there is a relationship between the inci- 
dence of retinal hemorrhages in the new- 
born and the duration and severity of labor 


. Schleich: Quoted by Jacobs. 


. McKeown, H. S.: Tr. of Am. Ophth. Soc., 1940. 
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pains following rupture of the fetal mem- 
branes. This may be associated with greater 
pressure changes in the fetal circulation as 
the result of unequal pressure distribution. 
In addition, the counter-pressure of the fluid 
against the eyes and cranial fontanelles can 
conceivably cause pressure changes in the 
retinal vessels more rapidly and more 
markedly than when the membranes are in- 
tact. This is in accord with McKeown’s . 
observation that. abnormalities of labor are 
an important factor. 

To make careful observations on this 
problem would require a great deal of time 
and effort but it might well be productive of 
information of value to us, especially in 
connection with intracranial trauma. Fol- 
low-up studies for later signs of possible 
birth trauma might well be worth while. 
This also would require a great deal of time, 
effort, and money. 

So far as the eyes themselves are con- 
cerned we have very little evidence that the 
hemorrhages result in any real harm. They 
absorb very rapidly. During these 26 years 
some of these patients have come under my 
care, but I have not been able to find one 
with amblyopia or any other defect, in whom 
I had seen retinal hemorrhages of any de- 
gree at time of birth. 
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SOME OPHTHALMOLOGIC PROBLEMS IN NEW ZEALAND* 


WALTER JAMES Hope-Rospertson, M.D. 
Wellington, New Zealand 


I take this opportunity of thanking you 
for inviting me to read a paper at this, your 
seventh congress. As a New Zealander ( New 
Zealand being situated at the most southerly 
angle of the great Polynesian triangle, while 
your series of lovely islands which make up 
Hawaii and of which Honolulu, the capital, 
is the place of our meeting today, are situ- 
ated at the most northern angle) and as a 
member of the Polynesian Society of New 
Zealand, I would be less than human if I 
did not experience a great emotional thrill 
in speaking in the very city where a New 
Zealand doctor and a very much greater 
Polynesian labored for so long and did such 
valuable work in helping to unravel the 
glorious past, and in preserving the arts and 
customs of the great Polynesian race. I refer 
to Te Rangi Hiroa (Sir Peter Buck) who 
was born at Urenui, Taranaki, New Zeal- 
and, about 1880 of an Irish father and a full- 
blooded Maori mother and who became a 
doctor of medicine of my own alma mater— 
the University of Otago, Dunedin, New 
Zealand. 

Among the many positions of distinction 
which he held, including that of a cabinet 
minister in a New Zealand Government he 
was professor of anthropology in Yale Uni- 
versity (U.S.A.) from 1936 to 1949 and 
director of that great storehouse of Poly- 
nesian knowledge, namely the Bishop Mu- 
seum of this city of Honolulu, from 1936 
to 1951. 

Under the circumstances, I thought it 
would be very appropriate for me as a New 
Zealander ( New Zealand being responsible- 
for the welfare of some three-quarters of 
the total Polynesian race) to do honor to a 
fellow New Zealander by telling you some- 


* Presented at the VII Congress of the Pan- 
Pacific Surgical Association, Honolulu, November 
14-22, 1957. Tue JourNAL is saddened to learn of 
the death of Dr. Hope-Robertson shortly after this 
paper was presented. Presumably this is the last 


paper from his pen. 
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thing of problems in ophthalmology as they 
applied to the ancient and modern Maori 
who, as you know, is the New Zealand 
branch of the Polynesian family and prob- 
ably the most advanced of all the Polynesian 
races. However, on consulting Mr. C. R. H. 
Taylor, librarian of the Alexander Turn- 
bull Library, Wellington, New Zealand (a 
library which ranks among the world’s great- 
est and which has among its many and 
varied books a vast treasurehouse relating to 
Polynesia) I found that there was practically 
no specific mention of any eye diseases pe- 
culiar to the ancient Maori, except those 
associated with living in smoky whares (na- 
tive house). However, the Maori, as known 
since the advent of the white man, is inter- 
esting ophthalmologically not so much from 
the angle (in contradistinction to his white 
brother) of the particular diseases from 
which he does suffer, such as trachoma 
among the Maoris of northern New Zealand 
and cataract, as from the angle of the dis- 
eases from which he appears to have a much 
lessened liability to suffer, such as an almost 
complete absence of glaucoma in all its 
forms, uveitis, and hyperpiesia. 

The chief reason why so little is known 
about the diseases of the ancient Maori can 
best be summed up in a quotation from Els- 
don Best’s The Maori as He Was* in which 
he says: ... “native knowledge of medicine 
may be described as non-existent in former 
times. No attempt was made to study it 
simply because it was believed that sickness 
and disease were caused by Taua (evil 
spirits). This formed part of the belief that 
offenses against the gods are punished in this 
world and not in the spirit world. And so 
we see that the superstition-laden religion of 
the Maori blocked advancement in the sci- 
ence of medicine. The Maori when ill was 
in the truly unhappy position of being in the 
care of a priest (Tohunga) instead of a 


doctor. He was dosed with charms and in- 
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cantations and mummery until he died or 
recovered in spite of friends!” 

Dr. Thomas W. Bell* says: . . . “However, 
the ancient Maori did use some medicines. 
Actually, a considerable number of plants 
have been used by the Maoris but they were 
used chiefly with the old idea of driving out 
an evil spirit and the plants used possessed 
no therapeutic value.” 

As regards the smoky Maori whare and 
its association with eye troubles, Elsdon 
Best® says: . . . “By no stretch of the imag- 
ination can the Maori whare or native house 
be viewed as a comfortable place. Most re1- 
erences to eye diseases relate to those caused 
by the smoky atmosphere in the houses.” 
Thus, Dr. Bell* says: . . . “chronic con- 
junctivitis is very common among the older 
people. This I attribute particularly to their 
habit of living so much in smoky houses. 
Notwithstanding this, their sight is very 
acute. Purulent ophthalmia is common in 
children.” It seems to me that, probably be- 
cause of lack of knowledge and dearth of 


skilled observers, most eye diseases in the 
ancient Maori were put down to what ap- 
peared to the layman to be an obvious cause, 
namely a smoky whare, when in effect they 
could have been due to a multitude of other 


causes. 

There is an ever increasing interest in 
New Zealand history and, through the kind- 
ness of Dr. Wright-St. Clair® of Hamilton, 
New Zealand, I am able to quote a previously 
unpublished reference to eye diseases among 
the Maoris of the 1840’s. This was written 
by Dr. David Monro (later Sir David) a 
son of Monro Tertius, the last of the famous 
Monro Dynasty of Edinburgh whose great 
grandson Dr. J. Monro—a past president of 
the Ophthalmological Society of New Zeal- 
and—practices as an oculist in Palmerston 
North, New Zealand. 

This is what appeared in Monro’s Jour- 
nal: 
Contrary to what I expected, I observed a good 


deal of disease among such a small number. One 
at least in eight had inflammation of the eyes and 
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we saw one man who was blind from this cause, 
and in several others there was thickening and 
diminution of the clear part of one or both eyes, 
resulting from long and continued inflammation. 
I saw ulceration of the cornea in some cases which 
generally leaves an opacity behind it. As they were 
told by my companions that I was a doctor several 
applied to me to relieve them and I was very 
sorry that I could do nothing for the poor creatures 
as | had no medicine with me, and even if I had it 
would have been of very little use. All I could do 
was to tell them, or signify to them, that their 
custom of lighting fires in their huts in which there 
was no chimney and then shutting up the doorway 
was exceedingly hurtful and I believed it to be the 
cause of the disease as it used formerly to be and 
is still common to a considerable extent in the 
Highlands of Scotland. One or two of the men 
seemed to assent at once to what I said and re- 
marked that it was “Kapai” (very good). 


I cannot believe that the corneal condi- 
tions Sir David Monro was describing in 
that passage arose as a result of living in a 
smoky atmosphere, Although a medical man, 
as far as I am aware, he had had no special 
training and experience in diseases of the 
eyes. 

In my opinion this question as to whether 
smoky whares gave rise to the obvious cor- 
neal conditions from which the Maori suf- 
fered from the year 1800 onward, requires 
much more elucidation. I know of no eye 
disease peculiar to professional firemen and 
although a good many Maoris in the remoter 
parts of New Zealand still live in smoky 
Maori whares I cannot recall ever seeing 
Maoris with eye diseases which appear to 
have been caused by excessive smoke. It is 
much more probable that the Maori ophthal- 
mia of the early 1800’s arose as a result of 
the decimating Maori wars of Hongi Hika, 
Te Wherowhero, Te Rauparaha, during 
which it is estimated some 100,000 Maoris 
(half the total population) lost their lives, 
60,000 alone being killed and eaten by Te 
Rauparaha and his followers between 1820 
and 1843. This appalling slaughter, brought 
about chiefly by the acquisition of the white 
man’s firearms, together with the increasing 
contact between the Maori and the white 
man and chiefly the white man’s major dis- 
eases, tuberculosis and venereal disease, dur- 
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ing the years 1800-1840, probably caused far 
more eye disease than ever did a smoky 
whare to which the Maoris must have been 
inured over the preceding 600 years. It is an 
interesting and intriguing problem and one 
which I suggest ophthalmic surgeons in all 
parts of the Polynesian triangle could pur- 
sue with profit and pleasure, together with 
some other problems to which I will allude 
later. 

A knowledge of the type of eye disease 
from which the ancient Polynesian suffered 
is necessary before we can assess whether 
anything in the ancient Maori’s diet or mode 
of life prevented him from suffering from 
certain ophthalmic diseases or made him 
more prone to others. And even when we 
consider the ophthalmic diseases which afflict 
or do not afflict the modern Maori, I sug- 
gest that we have here also a fruitful source 
of investigation which might give the clue to 
the causation of certain ophthalmic diseases 
afflicting the white man. For instance, glau- 
coma is almost unknown among the present- 
day Maori, and, as far as I am aware, there 
is no reference to its existence among the 
ancient Maori. 

I, personally, have no record of any case 
of glaucoma among present-day Maori pa- 
tients seen by me over a period of 25 years. 
In the ophthalmic department of the Wel- 
lington Public Hospital, of a total of 170 
cases of all types of glaucoma admitted to 
that department during the years 1953-1956, 
inclusive, there was not a single case of a 
Maori. Dr. Violet MacFarlane (personal 
communication ), who practices in Gisborne, 
New Zealand, has never seen a case of glau- 
coma in a Maori, either in hospital or private 
practice. 

Dr. C. C. Ring (in a personal communica- 
tion) says “Nobody in Auckland can recall 
seeing a case of glaucoma in a Maori.” 

Although a large number of the modern 
Maoris are half-caste it may be that to date 
the white genes have not had time to obtrude 
their glaucomatous tendencies over the Poly- 


nesian genes. 
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This raises two important points: 

1. As in modern parlance neither narrow- 
angle nor wide-angle glaucoma occurs among 
Maoris, could this mean the two types of 
glaucoma had some common factor which 
was lacking in the Maori? Further investiga- 
tion over the whole Polynesian triangle might 
prove worth while. 

2. I, personally, believe that glaucoma and 
all its manifestations is the result of vascular 
disease. So the lack of cardiovascular disease 
(to be referred to later) in the modern 
Maori is surely worthy of investigation. 
Again, I would like the view of my fellow 
investigators in other parts of the Poly- 
nesian triangle, and for that matter those 
outside the triangle. The correct answers to 
some of the questions raised could possibly 
be of great help in elucidating the cause of 
the great killer of all as far as eyesight is 
concerned, namely glaucoma. 

However, I feel it my duty to draw atten- 
tion to certain points as affecting the modern 
Maori, his life history, and distribution: 

a. At the turn of the century—1900, 
there were about 40,000 Maoris in New Zea- 
land. In 1956 there were very nearly four 
times as many, namely 150,000 Maoris in 
New Zealand. 

Thus, in 1954, 60 percent of the Maori 
population were under 21 whereas only 37 
percent of the white population were under 
21 years. At the same date 37 percent of 
the white population were over 40, whereas 
only 15 percent of the Maori population 
were over 40 years of age. 

If we compare the number of deaths in the 
white population in 1954 per million of 
mean population for the following diseases, 
for example, vascular lesions affecting the 
central nervous system; arteriosclerotic and 
degenerative heart diseases; hypertension 
with heart disease, and hypertension without 
heart disease, with the number of deaths 
per 10,000 of mean Maori population for 
the same diseases we find two and one-half 
times more whites died than Maoris. 

Even allowing for great differences in age 
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groups I am sure that cardiovascular diseases 
as a whole are much less in the Maori than in 
the white. 

Dr. Theo Hall of Cook Hospital, Gis- 
borne, New Zealand, (personal communica- 
tion), who sees a large number of Maori 
patients, says Maoris do not get malignant 
hypertension and even in cases with arterio- 
sclerosis, hypertensive retinopathy is never 
seen. In the Hypertension Clinic at Welling- 
ton Public Hospital over a period of two 
years where 352 patients were seen, only 
eight of them were Maoris. Figured on a 
population basis this works out at well over 
three times as many whites as Maoris af- 
fected. The New Zealand Official Year Book 
for 1956,° in discussing causes of Maori 
deaths, says “There is a much lower mor- 
tality rate among Maoris for certain diseases 
which rank high as causes of death among 
the European population; principal among 
these are cancer, heart disease, and other 
diseases of the circulatory system, the group 
of general diseases which includes diabetes, 
and the group of diseases of the nervous sys- 
tem which includes apoplexy and cerebral 
hemorrhage.” 

b. It could be that what cardiovascular 
disease is now found among Maoris is due 
to the introduction of the white genes. Any 
person in New Zealand since 1926 whose 
Polynesian blood ranges from half-caste to 
full-blooded Maori is classified as a Maori. 

c. His cardiovascular system could also be 
affected by the ever increasing change from 
rural to urban life. 

d. Living in cities has meant changes in 
feeding habits and the fact that the Maori 
now comes up against many of the stresses 
of urban life which previously have only 
afflicted his white brother. 

The modern Maori is also much less liable 
to uveitis in all its manifestations than is his 
white brother ( pakeha). 

During 1953-1956 (inclusive), 132 cases 
of uveitis were admitted for treatment to the 
Wellington Public Hospital, four of which 
were in Maoris, but of those four cases two 


were traumatic in origin. During the years 
1936-1956 inclusive I have not seen a case of 
uveitis in a Maori in my previous practice. 

The lack of uveitis among the Maoris, 
even before the advent of the antibiotics, is 
all the more remarkable when one considers 
how many of them are infected with venereal 
disease. 

Dr. Violet MacFarlane (personal com- 
munication ) of Gisborne, on looking through 
the last 65 Maori cases in her private prac- 
tice, finds no case of glaucoma and only one 
case of iridocyclitis. Twenty-five percent of 
them were cataracts, 15 percent were refrac- 
tive errors, and 15 percent were injuries. 
Why is the Maori so free from iridocyclitis, 
especially when we consider how many of 
them die of tuberculosis ? Are other members 
of the Polynesian triangle also relatively 
free from glaucoma and iridocyclitis? To 
me, these are problems worthy of investiga- 
tion. 

There is a good deal of so-called trachoma 
among Polynesian races who come under the 
control of New Zealand, especially western 
Samoans. I look upon this Polynesian 
trachoma as a very attenuated form of 
trachoma similar to that found in the Fijian 
and certain northern Maoris. The Fijian 
trachoma was investigated by Dr. Talbot and 
myself on behalf of the New Zealand Armed 
Forces during World War II (see Hope- 
Robertson and Talbot,’ New Zealand M. J., 
1947). New Zealand and its cities have now 
become the permanent home of large num- 
bers of Polynesians, apart from Maoris, es- 
pecially Cook Islanders and Samoans, but 
I have no hesitation in recommending west- 
ern Samoans and other Polynesians not ac- 
tively infected with trachoma for admission 
as citizens of New Zealand. A useful in- 
vestigation would be to attempt to link to- 
gether the various types of so-called tra- 
choma found among the various branches 
of the Polynesian family (and including 
certain Melanesians, such as Fijians), and 
see if there was some common factor as to 
causation. I highly suspect our old enemies, 
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dirt and flies, but I am sure from my Fijian 
experience that, as far as the white man is 
concerned, the infectivity of this Polynesian 
trachoma is practically nil. | have never seen 
a case of trachoma acquired by a white man 
in New Zealand or Fiji. 

All observers in New Zealand note the 
large percentage of Maoris suffering from 
cataract. I, personally, operate on many 
Maoris for cataract and they all seem to do 
very well. 

To date, we have had no reliable informa- 
tion about the prevalence of cataract in the 
Maori before the advent of the white man. 
Perhaps the ancient Maori died too early in 
life for cataracts to become manifest! 

Is the large number of cataracts among 
the modern Maori due to his increasing ac- 
ceptance of an urban life and an increasing 
change from his ancient diet? One of our 
difficulties in arriving at a solution of some 
of these problems is that only recently have 
Maori vital statistics been published sepa- 
rately from the white man’s. 

There would also appear to be a good deal 
of epiphora and dacryocystitis among the 
modern Maori, necessitating dacryocys- 
torhinostomy, but to date I have no means 
of knowing whether it occurs more fre- 
quently than in the white man, although | 
rather suspect it does. It is intriguing to 
wonder whether the structure of the Poly- 
nesian nose plays any part in the causation 
of dacryocystitis. 

Despite the paucity of published refer- 
ences one could spend a long time talking 
and thinking about ophthalmologic problems 
in the Maori, and I hope that these few 
words of mine may stimulate others to see 
if similar problems exist in other parts of the 
Polynesian triangle and perhaps even con- 
sider them worthy of further investigation. 

In spite of the fascinating interest of 
Polynesian problems, New Zealand has, how- 
ever, other ophthalmologic problems to which 
I will now make some brief reference. 

The distance between Australia and New 
Zealand across the Tasman Sea is 1,300 
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miles—roughly half-way across continental 
United States. 

The two main islands of New Zealand are 
1,000 miles long and its climate varies from 
almost subtropical in the far north to that of 
dour Scotland in the far south. Its de- 
pendencies, consisting of many sparsely pop- 
ulated islands, extend from the equator to the 
south pole. The estimated population of New 
Zealand in 1957 (white and Maori) and 
exclusive of dependencies (population 
120,000) is two and a quarter millions, while 
the total population of the Hawaiian Islands 
is only one-half million. 

Men on lonely Pacific islands leave New 
Zealand with a known supply of medicines 
and I and my colleagues are frequently called 
upon to treat such men by wireless telephone 
or ordinary wireless. It is marvelous how 
much can be done if the service is well or- 
ganized and the last World War taught us 
a lot about the organization of such a service. 
So, because of his country’s far-flung de- 
pendencies, the New Zealand ophthalmolo- 
gist can be asked to prescribe goggles for 
somebody proceeding to the south pole; suit- 
able glasses for a body of men about to 
sojourn near the equator; to proceed (with 
all the necessary apparatus) to some tropical 
isle and there do a series of cataract opera- 
tions; to try to determine whether the fun- 
dus changes seen in a Cook Islander are due 
to yaws or syphilis; or treat an eye imjury 
sustained by a member of the meteorologic 
staff on lonely Campbell Island in the far 
south. However, by careful preparation and 
especially the skilful use of the wireless or 
wireless telephone it is amazing how well 
some ophthalmic diseases can be treated in 
lonely outposts and how it is possible to ar- 
rive at quick decisions as to whether or not 
flying boats, air planes or even surface craft 
should be sent, sometimes at great cost), 
with skilled assistance. 

On the other hand, there are certain oph- 
thalmic problems which are peculiar to New 
Zealand. New Zealand is a primary produc- 
ing country and depends for its prosperity 
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entirely upon the money it receives for its 
wool, meat, dairy products, fruit, and so 
forth, and although secondary industries are 
increasing at a great rate they only supply 
our own needs, 

The total area of New Zealand, exclusive 
of island territories, is 103, 736 square miles, 
compared with the total area of the Hawaiian 
Islands—6,500 square miles. 

Rural population in New Zealand is de- 
fined as those who live in the towns of less 
than 1,000 people down to those who live 
in the country, while urban population is, of 
course, those who live in cities and towns 
whose population is above 1,000. 

G. J. R. Linge says, in the New Zealand 
Geographer:* “155,000 or 19.2 percent of 
the employed population of New Zealand 
are engaged in manufacturing industries, 
while 137,000 or 17 percent of all employed 
workers are engaged in farming.” 

There are 10,334 factories in New Zea- 
land. The Factories Act of 1946 defines a 
factory as any building, office, or place in 
which two or more persons are employed 
directly or indirectly in any handicraft or 
in preparing or manufacturing goods for 
sale 


The outstanding feature of manufacturing 
in New Zealand is the very large number of 
small units. Of 10,334 factories in New 
Zealand 8,939 such factories employ 20 or 
less workers. However, 45 percent of all 
workers are employed in units having more 
than 50 workers. 

Of the total population, 38.1 percent, in- 
cluding Maoris, is rural and 61.9 percent is 
urban. The Industrial Hygiene Section of 
the Health Department of New Zealand has 
done good work in the larger factories, and 
by efficient preventive work we now have 
fewer major eye injuries arising in the larger 
factories. We now find it is the small factory 
—the one which employs under 10 men— 
from which come most of our major eye in- 
juries. Such factories are far too small to 
employ a trained optical expert. In my opin- 
ion the only answer is repeated inspection 
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and education. A travelling optician’s van 
might help very considerably. Unfortunately, 
New Zealand has no means of forcing work- 
men to take preventive measures. 

When we come to consider rural workers 
we find that on a great many farms, es- 
pecially dairy farms, the whole family, (who, 
of course, are not assessed as farm workers) 
also work on the farm. There are 66 m. acres 
in New Zealand of which 43 m. were as- 
sessed in 1955 as being in occupation. 

There are 90,000 holdings of one to 10 
acres up to over 50,000 acres (52) ; there are 
79,000 holdings of which none is greater 
than 640 acres. 

The numbers on a modern, average New 
Zealand farm would equal the numbers em- 
ployed in an average New Zealand smaller 
factory. 

All farms nowadays are veritable hives of 
machinery. Practically all milking is done by 
machines—very few farms are without a 
tractor (deaths from overturning of tractors 
are becoming very alarming in New Zea- 
land) ; New Zealand has pioneered the world 
in aerial top-dressing and many farms have 
their own landing strips and all that goes with 
servicing aircraft. All this machinery re- 
quires care and attention and, for purely eco- 
nomic reasons, the modern farmer must be, 
in many cases, his own mechanic. In other 
words, the modern farm is now, to all intents 
and purposes, a small factory with those who 
work in it, in many cases, ill prepared for 
such work and certainly with no idea of the 
inherent dangers of serious eye injury when 
engaged in such work without adequate eye 
protection. Therefore, we now find that a 
great many of our serious eye injuries come 
from farming units. 

It can be said that there are 90,000 farm- 
ing units as against 10,000 factories in New 
Zealand, but it must be remembered that, al- 
though the amount of mechanical work done 
by the modern farmer is ever increasing, 
nevertheless the amount of time he would 
spend on purely farm mechanics, that is, re- 
pairing of farm machinery where eye ac- 
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cidents are most likely to occur, would be 
very small when compared with that of a 
mechanic in a factory and working a 40-hour 
week. 

In going into the causation, particularly 
that of intraocular foreign bodies on farms, 
we find, of course, that the use of a cold 
chisel and a hammer and no attempt at eye 
protection is far and away the most com- 
mon cause of this serious ocular injury. 

Fencing operations are also a further 
serious cause of eye injuries. 

So far little has been done to educate the 
farmer in the control of eye accidents. I sug- 
gest appropriate motion pictures to be shown 
at farmers’ clubs, which are very active 
bodies in New Zealand, and also at agri- 
cultural universities and high schools. 

Another common rural injury in New 
Zealand is that caused by the spine of a gorse 
or whinbush. Gorse grows wild in New Zea- 
land, having been introduced by the early 
settlers to provide cheap fencing, and gorse 
cutting has become a regular occupation of 
many rural New Zealanders. We, as ophthal- 
mologists, see many accidents caused by 
gorse spines penetrating the cornea, the tip 
of the spine projecting into the anterior 
chamber. Most rural doctors are aware of 
the dangers associated with faulty removal 
of gorse spines and send their cases to an 
ophthalmologist, if possible. Careful and cor- 
rect technique for the removal of these 
spines usually results in their removal with- 
out any permanent damage, except a small 
residual corneal opacity. 

In proportion to its population, New Zea- 
land is the worst country in the world for 
the incidence of hydatids. Large numbers 
of New Zealanders lose their lives every 
year through this disease, and many more 
are incapacitated for long periods, and 
some for the rest of their lives. The occur- 
rence of this disease is a blot on our so-called 
civilization. and arises wholly and solely 
through the apathy of the average farmer. 
But, as so many animals are affected, with 
the result that many livers and other organs 
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now have no selling value, the farmer is 
beginning to find that his purse is becoming 
touched and that fact, more than anything 
else, will make him wake up and do some- 
thing about this very serious problem. 

The health department and government 
have been doing what they can ; every farmer 
is issued a sufficient quantity of a dosing 
substance to dose his dogs every time he re- 
ceives his dog license once a year, and he is 
repeatedly warned (in fact it is an offense 
but difficult to enforce) that he must not feed 
offal to his dogs. 

The application of these two simple meas- 
ures would rid New Zealand of hydatids. Yet 
the farmer refuses to carry them out. I feel 
that if it were possible to charge some farmer 
with murder when the next person dies of 
hydatid disease something might really hap- 
pen, although in a country like New Zealand 
which depends for its very existence on its 
farming it is almost as serious a crime to 
steal a sheep as it to kidnap a human being. 

Despite the prevalence of hydatid disease, 
so much so that when confronted with a 
swelling in any portion of the body the 
average New Zealand doctor first thinks of 
a hydatid cyst, I personally have never seen 
a hydatid cyst in an eye or in the orbit, and 
I know of no New Zealand ophthalmologist 
who has had a case of hydatid disease in 
the eye or its adnexa. This is rather inter- 
esting because such cases have been recorded 
in other countries. 

These are some of the problems of New 
Zealand ophthalmology but, when reduced 
to their bare essentials, we find they all have 
one common factor and that is, lack of the 
necessary finance for their elucidation or 
elimination. We realize that this is a com- 
mon cry the world over that in a young 
country which has many things to do with 
its money, medical research usually comes 
off a poor second. This applies especially 
to ophthalmologic research which seems to 
be the Cinderella when it comes to apportion- 
ing available funds. 

The Ophthalmological Society of New 
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Zealand is trying to educate the people and countries are interested in members of the 
government of New Zealand as to the neces- Polynesian triangle will be sufficiently stimu- 


‘sity for investigation into many ophthal- lated to urge investigations in their appro- 


mologic problems, pointing out that we have priate spheres. I am sure there are ophthal- 
the men who are capable of undertaking mologic problems in the Polynesian- triangle, 
these investigations, but I personally hope the solution of which could be of inestimable 
also that some of those present today whose value to the whole human race. 
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PROBLEMS RELATED TO NASAL-LACRIMAL SURGERY* 


R. M. M.D. 
New Haven, Connecticut 


Three cases with common pathology in 
and around the nasal lacrimal passageway 
will be presented. It is the purpose of this 
paper to show how cases of this type can 


be misdiagnosed or mismanaged. 


Case 1 

A 39-year-old nurse was first seen on March 28, 
1953, with a diagnosis of epiphora of the left eye. 
At that time a mild epiphora was treated by the use 
of mild astringent drops and sodium sulfacetimide 
ointment. 

The tear passageway was noted to be patent and 
irrigated through rather easily. There was no swell- 
ing in the region of the sac. No masses were felt. 
The patient was seen again two years later at an 
informal consultation in the hallway of the hospital. 
At that time there was a slight swelling about the 
size of a pea over the area of the sac. 

The patient asked about treatment and, when 
she was told that she might have to be hospitalized 
for further studies and treatment, she asked whether 
this might be done at some hospital other than our 
own. For personal reasons, she wanted no studies 
and definitely no operation done in our own hospital. 

For this reason, I suggested the name of a col- 


* Presented at the VII Congress of the Pan- 
Pacific Surgical Association, Honolulu, November 
14-22, 1957. 


league in a far corner of the state who had a large 
series of successful operations on the nasal-lacrimal 
passageways, using polyethylene tubing. Further- 
more, he inserted this tubing in his office on an out- 
patient basis. It was my impression from the cur- 
sory examination in the hallway that this patient 
probably had a dacyrocystitis and, considering all 
the factors involved, I felt my colleague would find 
this an ideal case for the use of polyethylene tubing. 

I did not see the patient until about six months 
ago when she told me that she had her eye operated 
on in still another corner of the state by an ophthal- 
mologist other than the one I had suggested. In 
brief, the admission report to this other hospital 
read as follows: 

“This 39-year-old nurse had had tearing off and 
on over a period of several years. The patient gave 
the history of a swelling in the region of the nasal 
lacrimal sac which filled and collapsed on massage. 
X-ray studies including lipiodol injection of the sac 
showed patency of the sac and filling as noted. The 
patient had been given a nose and throat clearance 
by an otolaryngologist. The lipiodol studies showed 
no filling in the area of a rubbery mass just below 
the sac region lying near and firmly fixed to the 
nose. 

“Operation on April 2, 1956, consisted of dissect- 
ing the tear sac and a tumor mass which was con- 
nected to the sac. The tumor came out intact with 
its capsule unbroken. Two polyethylene bougies 
passing through the upper and lower puncta into 
the x, were inserted in an attempt to 
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maintain lacrimal drainage. Healing was unevent- 
ful. The patient was discharged with the bougies 
in place. 

“The pathologic report read as follows: 

“Gross examination revealed a two-cm. well- 
circumscribed, irregularly round hard mass of tis- 
sue. It was white, encapsulated, and homogenous. 
On one surface a portion of the lacrimal sac and/or 
duct was attached. The impression of the patholo- 
gist was ‘neurofibroma’ in the lacrimal sac region. 
Because of the microscopic appearance, some path- 
ologists may regard it as a plain fibroma. Its benign 
nature is 


CoM MENT 

The lessons to be learned from this case 
are: 

1. It is never possible to make a diagnosis 
without a complete examination and neces- 
sary studies. 

2. Polyethylene tubes and similar plastic 
tubes inserted into the sac without direct ex- 
amination of the involved area can some- 
times lead to unforeseen troubles, among 
which may be a nonspecific granuloma of 
the lacrimal sac harboring polyethylene 
tubing, such as was reported by Dr. Weizen- 
blatt. Body fluids at body temperatures, 
tears, purulent secretion, and enzymes over 
a long period of time can dissolve the tubing 
and cause abscesses and granuloma. 


Case 2 

The second case is that of a 24-year-old Negro 
who was admitted to University Hospital as an 
emergency case after midnight with extensive 
lacerations to the right face, upper and lower lids, 
and the nasal lacrimal passageways. 

On admission, the patient, who had been in a 
severe auto accident, was in a state of shock. He 
had been given shock treatment and, since the gen- 
eral surgeon felt that his eye had been severely 
damaged, he was turned over to us for treatment. 
In the operating room the patient was maintained 
on his infusions, and the operation proceeded under 
general anesthesia. Our operative report read: 

“The patient was draped in the usual manner 
and seven liters of warm, sterile saline in a con- 
tinuous drip were used to irrigate out of the ex- 
tensive wound chips of paint, pebbles, grit, and other 
debris. This cleansing of the wound consumed one 
hour. The wound extended in a hockey-stick 
fashion, starting from a point on the right face 
opposite a point inferior and slightly anterior to 
the right ear. This laceration was then carried all 
the way supernasally along the course of the an- 
terior facial artery and veins, which fortunately 
were not damaged. The lower lid of the right side 
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was lacerated longitudinally into two or three 
ragged pieces and a deep cut in the upper lid just 
above the supraorbital ridge, extending for about 
one cm. in length and down to the frontal bone, 
was present. As previously described, the facial 
laceration had been so deep as to expose the perio- 
steum of the maxillary bone extending laterally so 
that full exposure of the anterior skeletal portion 
of the face could be seen. 

“When all foreign particles were cleaned out as 
thoroughly as possible, 2-0 chromic catgut was 
used to anchor subcutaneous tissue to deep fascia 
and periosteal tissue below. Likewise, 4-0 chromic 
catgut was used to suture in interrupted fashion 
the more superficial layers of subcutaneous tissue. 
Interrupted 5-0 silk sutures were used to approxi- 
mate the lacerated skin edges. 

“The reconstruction of the lower eyelid required 
an extensive procedure, particularly the medial 
canthus, the reconstitution of which entailed the 
suturing of several shredded pieces of skin and 
tissue. No attempt was made to reconstruct the 
lacrimal apparatus because of the swelling and 
severe fragmentation of tissue in this area. It is 
believed that the sac and nasal lacrimal duct were 
preserved, although it was felt that the tear pas- 
sageways were in all probability severed along the 
canaliculus. 

“Upon completion of the skin sutures two rubber 
drains were inserted into the wound, one inferiorly 
and one midway between the medial canthus and 
the most lower portion of the wound. These will be 
withdrawn in two days. Gauze squares soaked in 
1/1,000 colorless Zephiran were then used im- 
mediately over the wound and fluffs and a pressure 
dressing were applied on top of these Zephiran 
patties. Ace bandages completed the pressure dress- 
ing. Sodium sulfacetimide ointment (10 percent) 
was instilled into the reconstructed sac. 

“Prognosis for a good result in the lid recon- 
struction is guarded in view of the extensive amount 
of repair and the extensive amount of foreign par- 
ticles of dirt which had contaminated the wound. 
It is highly possible that future plastic procedures 
may be necessary to achieve a good cosmetic result.” 

At the time of operation no attempt was made to 
reconstruct the lacrimal apparatus, which it was 
felt in all probability was severed along the canali- 
culus. The feeling at that time was that the sac and 
nasal lacrimal passageway were preserved. The pro- 
cedure of closing the wound and the marked swell- 
ing and loss of tissue in the area of the nasal 
lacrimal passageways did not permit a reconstruc- 
tion of this area at that time. 

Postoperatively the patient was in a state of 
semiconsciousness for two days. After discharge 
from the hospital, the problems from an eye stand- 
point were those of epiphora and lateral displace- 
ment of the medial canthal fold. It was impossible 
to probe the nasal lacrimal passageways on this 
side and therefore to irrigate them from either the 
upper or lower passageways. In a second operation, 
investigation of the tear passageways showed that 
the sac was so completely destroyed that attempt 
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at reconstruction was considered inadvisable. The 
medial canthal ligament was displaced laterally. A 
dacryocystectomy of the remaining tissue was per- 
ormed. 


f 

A wire suture was placed through the torn medial 
canthal ligament and as much of the surrounding 
scar tissue as could be excised was removed. Using 
the method of Converse and Smith for anchoring 
the canthal ligament, the wire suture was drawn 
taut, but broke. Finally it was replaced with a very 
strong chromic suture. 


COMMENT 


Postoperatively, there was some cosmetic 
improvement but the canthal fold was still 
displaced laterally. Of course, there was also 
epiphora. The patient refused further surg- 
ery and was lost for further follow-up. 

In retrospect, ideally, some attempt should 
have been made at reconstructing the 
tear passageways with polyethylene tubing 
used temporarily or some modification at the 
second operation. This was impossible at the 
first operation. Whether further excision of 
the keloid scars and greater mobilization 
laterally would have been helpful in restoring 
the proper position of the canthal fold is 
open to question. 


Case 3 

The third case represents that of a patient who 
was referred to us from the general surgical serv- 
ice after inadequate excision of a basal-cell tumor 
originating immediately over the nasal-lacrimal pas- 
sageways. The recurrent tumor failed to respond 
to X-ray therapy and, therefore, the patient was 
referred to our service for exenteration. The only 
reason that the patient consented to removal of the 
tumor and the eye was that the odor of this wound 
was most objectionable to his family who were 
shouldered with the responsibility of his care. Ex- 
cision of the tumor involved a broad exentration. 

Postoperatively, the sinus imfection and odor 
were controlled by the use af gauze saturated with 
Chioresium,* a chlorophyll derivative used during 
the Korean war for extensive wounds. Chloresium 
solution (plain) is completely nontoxic and non- 
irritating and may be employed freely. It can be 
applied full strength to the affected areas as a con- 
tinuous wet dressing. 


CoMMENT 


The lessons to be learned from this case 
are: 


*Chioresium Solution-plain. Rystan Company, 
Inc., Mount Vernon, New York. 


1. A thorough knowledge of the nasal 
lacrimal passageways is most essential. 

2. For odor and similar problems, dress- 
ings incorporating chlorophyll derivatives 
are most helpful. 

3. Tumors in the area of these passage- 
ways should be removed completely and 
widely, sacrificing all the passageways and 
the surrounding tissues including the bony 
structures and the eye, if necessary. The 


_ use of a prosthesis incorporating the idea of 


a Manchester sponge attachment can hide the 
defect. 


SUMMARY 


In summarizing these cases, all show that 
a thorough knowledge of the nasal-lacrimal 
passageways is most essential for all sur- 
geons and especially the ophthalmologist 
who, in the end, is most qualified to assume 
the responsibility of cases involving these 
areas. When possible, if proper treatment is 
to follow, thorough studies must be made. 
Lipiodol studies of suspected cases of 
dacryocystitis are sometimes helpful in 
showing the borders of the tear passageways. 
The insertion of polyethylene tubes instead 
of a dacryocystorhinostomy can lead to prob- 
lems other than the “meticulous care and 
angelic patience necessary to the success of 
the use of these tubes.’”” When necessary, op- 
erations on the tear passageways must in- 
clude biopsy. 

In restoring a severed canthal ligament in 
the presence of recurrent dacryocystitis, a 
dacryocystorhinostomy combined with reat- 
tachment of the medial canthal ligament to 
the bony wall is the operation of choice. If 
scar tissue is extensive, it must be excised; 
complete freeing of the surrounding tissue 
is necessary to achieve a pleasing cosmetic 
result. 

If a malignant tumor in or near the naso- 
lacrimal passageway is suspected, wide ex- 
cision of the entire tumor area, sacrificing 
the nasal lacrimal passageways completely, 
is indicated. 

842 Howard Avenue. 
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TREATMENT OF HERPETIC KERATITIS BY 
CORNEAL TRANSPLANTATION* 


Max Fine, M.D. 


San Francisco, California 


With the increasing interest in therapeutic 
keratoplasty of the past decade it was na- 
tural that its application to the chronic and 
recurrent diseases of the cornea should be 
of major concern. It was fortuitous, also, 
that during this same period of intense ac- 
tivity in the field of therapeutic keratoplasty 
there came to the attention 6f many ophthal- 
mologists and virologists the fact that herpes 
simplex infections of the cornea, always a 
major problem, had undergone a change in 
frequency and in severity which now made 
it the most important infectious disease of 
the eyes on the North American continent.’ 
It is now the most frequent cause of visual 
loss due to corneal opacities, and therefore 
the most frequent indication for keratoplasty 
in this country, with possibly the exception 
of keratoconus. 

The change in the character of the disease 
is expressed in the increased number of bi- 
lateral cases, the increased number of severe 
cases leading to stromal necrosis and per- 
foration, increased frequency of chronicity 
and relapse, and probably an over-all in- 
crease in the incidence of the disease. Al- 


* From the Division of Ophthalmology, Depart- 
ment of Surgery, Stanford University School of 
Medicine, and the Veterans’ Administration Hos- 
pital, San Francisco. I am indebted to Col. Reed 
Kelly, (MC), Eye Section, Letterman Army Hos- 
pital for permission to report cases operated there. 
Presented before the VII Congress of the Pan- 
Pacific Surgical Association, Honolulu, November 
14-22, 1957. 


though some subepithelial involvement of 
Bowman’s membrane is present in practically 
all cases of herpetic keratitis, even in the 
earliest dendritic ulcers, involvement of the 
stroma appears to be becoming more fre- 
quent, having been observed in 30 percent 
of the large series studied by Thygeson and 
his co-workers.” 


METHODS OF TREATMENT 


It is not within the scope of this paper to 
review the entire complicated problem of the 
immunology, clinical manifestations, and 
therapy of herpes simplex infections, Suffice 
it to say that at the present time there is no 
evidence that an increase in circulating anti- 
body titer will prevent recurrences of her- 
petic keratitis* or that such recurrences will 
give rise to an increased antibody titer.* On 
the other hand the local tissue antibodies are 
increased by an attack of keratitis and this 
increase appears to render the tissue rela- 
tively insusceptible to further injury by the 
herpes virus, at least for a period of time. 
This may be of considerable importance in 
explaining the effects of corneal transplanta- 
tion in some cases of recurrent or chronic 
keratitis, as we shall note later. 

Chemotherapy and antibiotics have been 
shown to be of no value in the treatment of 
herpetic keratitis, except for controlling the 
secondary bacterial or fundus infections 
which often take place in such corneas. 
Aureomycin was believed by Ormsby to be 
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of some value in some cases of herpes sim- 
plex conjunctivitis but is now generally rec- 
ognized as ineffective in the treatment of 
the keratitis. Total removal of the infected 
epithelium in early cases of dendritic kera- 
titis and destruction of the virus with iodine 
or other agents while it is still limited to the 
superficial layers appear to be the only use- 
ful methods at our command. In cases in 
which the deeper layers of the cornea are 
involved—such as in disciform keratitis, 
chronic stromal keratitis, and in cases of 
metaherpetic keratitis (chronic recurrent 
superficial ulceration)—the only effective 
method of controlling the recurrences has 
been suggested by Rake* as the total removal 
of the entire cornea by corneal transplanta- 
tion. This radical approach has fortunately 
not gained widespread acceptance and its 
complications are certain to be worse than 
those of the disease. Nevertheless there are 
numerous cases of chronic and recurrent 
keratitis in which partial or subtotal corneal 
transplantation appears to offer therapeutic 
advantages. 


INDICATIONS FOR KERATOPLASTY 


It has been found convenient to divide the 
cases of herpetic keratitis in which kerato- 
plasty is indicated into three groups: 

1. Those with inactive postherpetic scars, 
either superficial or stromal, in which trans- 
plantation is performed primarily for optical 
purposes. 

2. Cases of prolonged recurrent episodes 
of superficial keratitis either diffuse or cir- 


cumscribed as in metaherpetic keratitis, or - 


deeper lesions recurring over many months 
or even years. 

3. Cases of chronic stromal keratitis which 
persist over many months, with or without 
an associated uveitis, and leading frequently 
to stromal necrosis and perforation. 

The first group would ordinarily be con- 
sidered as examples of optical keratoplasty 
rather than therapeutic. However, the in- 
creasing frequency of reactivation of appar- 
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ently quiescent cornea] lesions after a period 
of many years suggests that this group also 
may appropriately be considered as thera- 
peutic keratoplasties, the probability of re- 
currence being so great. 

The relationship of therapy with the corti- 
costeroids to the increasing incidence of 
chronicity and perforation has been a matter 
of great concern and has been commented 
upon at length by Thygeson, Kimura, and 
Hogan. The picture is not at all clear. In- 
stances of marked improvement in cases of 
stromal keratitis and even of dendritic kera- 
titis following hormonal therapy are well 
known. On the other hand, I have personal 
knowledge of several cases of perforation 
in which no steroids were used at any time. 
In contrast to this there are numerous cases 
now on record in which fresh dendritic le- 
sions appeared in the course of a relatively 
benign stromal keratitis treated with topical 
steroids. To balance this there is described 
in this report a case (Case 15), in which 
dendritic lesions recurred both in the re- 
cipient and the donor cornea where no 
steroids were being administered. 

This uncertain state of our knowledge of 
the role of the corticosteroids in herpes of 
the cornea is of particular interest to those 
performing therapeutic keratoplasties for 
this condition because it is desirable to ad- 
minister such steroids in the postoperative 
period to reduce the postoperative inflam- 
matory and vascular reaction, and to mini- 
mize the possibility of an immune reaction 
between the host and the donor tissue. 

I may note here, parenthetically, that such 
topical steroid therapy and, in a few cases, 
systemic therapy has been carried on post- 
operatively in every one of my cases in 
which keratoplasty was performed and that 
in no case was activation of the disease or 
recurrence noted during the period that such 
treatment was in force. It should be empha- 
sized, however, that this treatment was 
carried on under careful supervision and was 
terminated promptly as soon as the danger 
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period for severe immune reactions between 
host and donor was passed—usually five 
weeks. 


EFFECTS OF KERATOPLASTY ON HERPETIC 
CORNEAL LESIONS 


Granted that other methods of treatment 
are ineffective and that replacement of the 
diseased tissue is the only method of therapy 
available at present in the cases of severe 
chronic and recurrent herpes I have de- 
scribed, how does such replacement bring 
about an arrest of this disastrously destruc- 
tive and resistant infection? Several mecha- 
nisms suggest themselves: 

1. The removal of diseased or necrotic 
tissue. 

2. The removal of the infective virus. 

3. There may be a temporary or perma- 
nent reduction in vascularity in the area, 
which brings about a diminution or imhibi- 
tion of the allergic reaction. 

4. There is possibly a beneficial effect 
from the introduction of fixed antibodies in 
the donor tissue. 

5..There is the possible biologic effect of 
the introduction of new tissue. This concept 
has been supported particularly by some 
European investigators, notably Filatov. 

In reviewing the results of therapeutic 
keratoplasties during the past decade one 
quickly discerns that therapeutic keratoplasty 
at the present time is in much the same state 
as was optical keratoplasty 20 years ago. The 
series of cases reported are relatively small 
and case reports are generally sketchy. 

Since the criterion in therapeutic kerato- 
plasty is the relief of symptoms or arrest of 
the disease, rather than visual improvement, 
the period of observation is often rather 
short and the results are too often described 
in subjective rather than in objective terms. 
With corneal herpes, in which the hypes- 
thesia of the cornea frequently lulls both pa- 
tient and oculist into a false optimism, this 
can be particularly misleading. Nevertheless, 
of all the types of cases undergoing corneal 
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transplantation for therapeutic purposes the 
one type which all authors agree upon as 
yielding good results is herpetic keratitis. 
Chronic herpetic keratitis, metaherpetic ul- 
cers, and disciform keratitis are generally 
agreed upon as representing the most fre- 
quent and the most suitable indication for 
therapeutic corneal grafting. In a total of 13 
cases Paufique® reported good results in all 
but one. Franceschetti*® expressed the opinion 
that this type of active keratitis represented 
the most favorable indication for therapeutic 
keratoplasty. Gallenga’ listed herpetic kera- 
titis, particularly of the recurrent type, as a 
major indication for a lamellar graft. Fos- 
Giani,® Hobbs,’® and Paton™ have also 
reported good results in chronic herpetic 
keratitis. More recently Hogan™ has re- 
ported on 18 patients with various types of 
corneal herpetic affections and considered 
the results “for the most part gratifying.” 
He concluded that “keratoplasty is a satis- 
factory procedure for the treatment of dif- 
fuse and disciform scars of the cornea due 
to herpes infections, chronic post-herpetic 
ulcers, and persistent post-herpetic keratitis.” 


MATERIAL OF THIS REPORT 


The observations presented in this report 
are based upon 38 keratoplasties performed 
in 31 patients with various forms of corneal 
herpes. Fifteen of the operations were per- 
formed primarily for visual reasons. These 
were healed, inactive, herpetic scars, either 
diffuse or disciform. Fourteen of the 15 were 
penetrating kertoplasties and one was lamel- 
lar. Twenty-three operations were performed 
primarily for therapeutic reasons, that is, 
for a chronic or subacute herpetic keratitis 
which failed to heal over a period of many 
months, for frequent recurrences of a her- 
petic keratitis, or for a necrotizing deep 
keratitis which threatened to perforate. Of 
these 23 operations, 16 were penetrating 
keratoplasties and seven were lamellar kera- 
toplasties. In many instances, of course, the 
designation of the transplantation as “opti- 
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cal” or “therapeutic” cannot be made strictly. 
Often both effects are intended. However, 
in any case in which the keratitis was not 
completely inactive, or in any case in which 
frequent recurrences had taken place up to 
the time of operation, the operation has been 
classified as “therapeutic.” For brevity, the 
cases have been presented in tabular form 
wherever possible (tables 1, 2 and 3). 


1. POSTHERPETIC OPACITIES 

This group includes cases in which the 
keratitis was completely inactive. Some of 
these were superficial scars, either diffuse or 
central, producing a marked visual defect. 
Others were stromal opacities, usually disci- 
form in type, although in some instances the 
disciform character of the lesion was ob- 
scured by secondary degenerative changes, 
such as calcareous or fatty degeneration. 
Operation in these patients was performed 
primarily for optical purposes. In these pa- 
tients the keratoplasty was done not less than 
a year after all activity had ceased. Because 
the objective in this group of patients was 
visual improvement, penetrating keratoplasty 
was carried out in all but one case, regardless 
of whether the opacity was superficial or 
stromal. 

The possibility of a good visual result ap- 
proaching normal vision, appears to be much 
better with penetrating keratoplasty in prop- 
erly selected cases, in my experience. The 
slightly greater hazard inherent in a pene- 
trating operation has seemed to me to be 
warranted in such healed cases. On the other 
hand, where activity of the keratitis is still 
present, or where there is a complicating 
uveitis present, lamellar keratoplasty is to be 
preferred whenever feasible. Exceptions to 
this rule are (a) the circumscribed chronic 
stromal lesion, which does not extend to the 
limbus and can be completely removed by a 
penetrating graft up to seven mm. in size, 
and (b) cases of necrotizing deep keratitis in 
which a prominent descemetocele is present, 
so that a lamellar graft is technically very 
difficult. 

When lamellar keratoplasty is performed 
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in the last type of case the descemetocele is 
frequently ruptured, making accurate coapta- 
tion of the lamellar disc difficult. If the lamel- 
lar dissection is completed without rupturing 
the descemetocele, its prominence likewise 
makes it difficult to achieve smooth coapta- 
tion of the graft to the underlying recipient 
cornea. 

The results of keratoplasty in this group 
of healed herpetic lesions of the cornea are 
presented in Table 1. The follow-up after 
keratoplasty has been from one to five years. 
Since the primary purpose of the kerato- 
plasty in this group is optical, the preopera- 
tive visual acuity, postoperative acuity, and 
the refractive error, when known, are pre- 
sented. The results are good and are com- 
parable to those in similar opacities of other 
etiology. The only cases deserving special 
comment are the three in which recurrence 
of herpetic keratitis took place (Cases 6, 8, 
and 15): 


Case 6 

Mrs. H. R., aged 70 years, had defective vision 
in both eyes due to recurrent episodes of herpetic 
keratitis which had occurred over a period of about 
15 years up to 1950. The vision of the right eye was 
3/200 and of the left eye 1/200. The right cornea 
presented a central superficial opacity, moderately 
vascularized from the nasal side. The left cornea 
had a large dense disciform opacity with some 
calcific degeneration. A few small vessels were 
present in the midstroma. The disciform lesion was 
eccentric in the cornea, being situation to the nasal 
side, so that its border came with two mm. of the 
limbus. 

Corneal transplantation was performed in the 
left eye in July, 1956, using a seven-mm. disc with 
12 direct sutures. To avoid placing the line of union 
closer than two mm. from the limbus on the nasal 
side, it was necessary to leave a very minute piece 
of the disciform opacity at the 9-o'clock position, 
where a vessel also entered the opacity. Following 
the operation healing took place uneventfully ex- 
cept at this point where the opacity had not been 
completely removed. A low-grade keratitis involv- 
ing epithelium and superficial stroma appeared at 
this point about four weeks after the keratoplasty 
and persisted for approximately five months. The 
epithelium of the graft adjacent to the area under- 
went repeated episodes of edema and erosion and 
finally healed under treatment with topical fluoro- 
hydrocortisone. 


Case 8 
Mr. J. L., aged 65 years, had a diffuse superficial 
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Fig. 1 (Fine). (a) Case 3, Group I. Favorable case of healed superficial herpetic keratitis. (b) Case 3, 
Group I. Transparent penetrating graft two years after operation. (c) Case 4, Group I. Healed herpetic 
disciform keratitis. Opacity reaches limbus below. (d) Case 4, Group I. Transparent penetrating graft, 
seven mm. in diameter. (¢) Case 6, Group I. Healed disciform keratitis with a calcareous degeneration. 
A few vessels enter the opacity from the nasal limbus. Corneal sensitivity poor. (f) Case 6, Group I. 
Transparent graft one year after operation. A small recurrence of the keratitis appeared at the nasal side 


adjacent to the narrow remnant of the disciform lesion. 


opacity of the left eye from repeated attacks of 
herpetic keratitis over 10 years. Vision was reduced 
to 2/200. The right eye had been blind for many 
years, following an injury. Because the patient was 
elderly and monocular, lamellar keratoplasty was 
chosen as less hazardous than a penetrating graft. 
Healing was uneventful but a faint opacity de- 
veloped between the graft and the recipient stroma 
so that vision was never better than 20/70. 


The patient lived in an isolated area and was not 
seen for two years. At that time the lamellar graft 
was still slightly nebulous as before. In addition, 
there was an arcuate area of epithelial and stromal 
edema at the temporal margin of the graft and a 
descemetocele about two mm. in diameter, at the 
nasal margin. The entire cornea showed numerous 
fine vessels running to the line of union between the 
recipient cornea and the transplant. It was dis- 
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covered that contrary to instructions the patient had 
continued the use of topical steroid therapy two to 
three times daily during the entire two years! 

An eight-mm. penetrating transplant was per- 
formed including the entire lamellar graft and the 
descemetocele. The postoperative course was un- 
complicated and visual acuity one year later was 
20/40 with correction. 


Case 15 

Miss J. B., aged 16 years had had a dendritic 
keratitis of the right eye at the age of 18 months and 
probably also of the left eye, although the parents 
were not aware of it. Fine opacities of the left 
cornea were noted by an ophthalmologist at the age 
of eight years. At 11 years, there was a severe disci- 
form keratitis of the left eye which reduced the 
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Fig. 2 (Fine). (a) Case 8, Group L. Clear 
lamellar graft in recurrent metaherpetic kera- 
titis. Fellow eye is blind. (b) Case 9-37. Chronic 
stromal herpes of six months’ duration, with a 
large descemetocele and severe iritis. (c) Case 
9.37. Lamellar graft of seven mm. to the depth 
of Descemet’s membrane 10 days after opera- 
tion. The iritis improved dramatically 48 hours 
after transplantation. (d) Case 9-37. A faint 
opacity remains beneath the clear lamellar graft. 
Vision is 20/200. The eye has remained quiet 
for one year. (e) Case 9-37. A penetrating 
graft replaces the lamellar graft in (d). Vision 
with correction is 20/30. 


vision to 5/200. The vision of the right eye was 
20/200. 

Penetrating keratoplasty was performed in the 
left eye using a seven-mm. disc with 12 direct 
sutures. The graft remained perfectly transparent 
and the visual acuity was 20/25. Twenty months 
after operation the patient complained of irritation 
of the eye and a slight blurring of vision. Three 
small dendrites were noted in the recipient rim of 
cornea superiorly. Adjacent to these, there were 
two small dendritic ulcers in the graft itself. These 
were controlled by cauterization with tincture of 
iodine and removal of the adjacent epithelium. No 
corticosteroids had been used during the year and 
a half preceding the appearance of these lesions. 

Following cauterization and healing of the den- * 
dritic ulcers a series of small faint nummular le- 
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Fig. 3 (Fine). (a) Case 14, Group I. Bilateral metaherpetic keratitis. Recurrent superficial ulceration 
over 14 years. Immature cataract. Vision, 20/800. (b) Case 14, Group I. Clear penetrating graft seven 
mm. in diameter. The cataract has progressed. (c) Case 14, Group |. Cataract extraction with iridectomy 
performed six months after keratoplasty. Corrected vision, 20/40. (d) Case 15, Group I. Opacity from 
disciform keratitis at the age of two years. There is a faint opacity of the periphery of the cornea above. 
Patient is aged 16 years and both eyes are involved. (¢) Case 15, Group I. Transparent graft one year 
after keratoplasty. Vision, 20/25. (f) Case 15, Group I. A dendritic ulcer appeared in the recipient cornea 
superiorly 20 months after keratoplasty and has spread into the graft. Vision after healing is 20/30. 


sions appeared at the subepitheliim level and in- 
volving Bowman’s membrane. These have left faint 
opacities but vision is still 20/25. 


2. PROLONGED CASES 
Cases of prolonged recurrent superficial 
keratitis with ulceration (metaherpetic kera- 


titis) and chronic anterior stromal keratitis: 
These are the most common and the most 
suitable cases of herpetic disease for thera- 
peutic keratoplasty. These corneas usually 
present mild vascularization, often with only 
one or two large feeding vessels which can 
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Fig. 4 (Fine). (a) Case 16, Group II. Recurrent superficial ulceration at intervals of two to four weeks. 
Small areas of deep keratitis. (b) Case 16, Group II. Transparent eight-mm. graft one year after opera- 
tion. Vision, 20/25, corrected. No recurrence of keratitis. (c) Case 17, Group II. Recurrent superficial 
central ulceration, with deep infiltrates. Active two years. Patient has only one eye. (d) Case 17, Group II. 
Clear penetrating graft 13 months after keratoplasty. Vision, 20/25. (e) Case 18, Group IIL. Chronic 
superficial ulceration following herpetic keratitis at the age of one year. Patient is now aged nine years. 
(f) Case 18, Group II. Clear lamellar graft, eight mm. in diameter. The cornea is anesthetic and con- 


densation chamber spectacles are worn for protection. 


be coagulated at the time of the keratoplasty 
to minimize bleeding. In some the vascularity 
is limited to the peripheral cornea, the central 
portion of the cornea remaining avascular. 
This situation is encountered particularly in 
the cases of superficial recurrent ulceration 


(metaherpetic). The inflammatory signs in 
this group were for the most part mild, the 
patient appearing for treatment because of 
recurring episodes of irritation, pain, and 
moderate congestion. Although mild uveitis 
frequently accompanied these recurrences, 
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none of these patients had sufficiently severe 
iritis to produce visible synechias and the 
pupil could be dilated in all cases. 

The 15 cases in this group have been sum- 
marized in Table 2. Within the period of 
observation there were three cases of recur- 
rence of keratitis in the graft or adjacent to 
it (Cases 21, 23, and 25): 


Case 21 


P. E., male, aged 47 years, had a dendritic kera- 
titis in April, 1952. This was followed in about 
two weeks by a disciform keratitis which was 
treated with topical cortisone for a period of about 
six months. In February, 1954, a severe metaher- 
petic keratitis appeared with reduction of vision to 
20/400. The cornea was reduced in thickness to 
about one half and there was repeated superficial 
ulceration. 

In April, 1954, an eight-mm. lamellar transplant 
was performed without complication. Moderate 
vascularization of the graft bed appeared and was 
treated with beta irradiation. Six months after 
the transplantation the graft was fairly clear and 
vision could be corrected to 20/60. In March, 1956, 
the eye became irritable again and vision became 
reduced to 20/300. A large shallow crescentic ulcer 
formed at the temporal and inferior margins of the 
lamellar graft, involving the temporal one third of 
the graft itself. The stroma at the base of the 
ulcer appeared to be lost down to Descemet’s mem- 
brane. There were only mild inflammatory signs. 

An eight-mm. penetrating keratoplasty was per- 
formed to remove the area of ulceration and the 
greater part of the infiltrated lamellar graft. The 
transplant was placed slightly eccentrically to the 
temporal side to achieve this. On the fifth day 
after operation the anterior chamber which had 
been deep became very shallow. Serious attempts 
were made to find a leak in the wound but none 
was discovered. Air was injected into the anterior 
chamber after a posterior sclerotomy and drainage 
of fluid and additional sutures were placed at the 
nasal border of the graft where there was a suspi- 
cion of a slight malposition. The air was absorbed 
within 48 hours and the anterior chamber remained 
shallow. The intraocular pressure has remained 
soft to date and a complicated cataract has ap- 
peared. The cause of the hypotony in this patient 
has not been determined. 


Case 23 


L. M., male, aged 50 years, had had a severe re- 
current superficial, diffuse, herpetic keratitis for a 
period of about six months. This was followed by 
the appearance of spotty infiltration of the an- 
terior and middle stroma, with heavy vasculariza- 
tion. Cultures from the conjunctiva and epithelium 
of the cornea were negative for bacteria and 
fungi. A moderately severe uveitis ensued which 
did not respond to therapy with corticosteroids and 


MAX FINE 


antibiotics. The chronic keratitis also continued un- 
ed 


In May, 1956, a 7.5-mm. penetrating 
was performed. There was delay in reformation of 
the anterior chamber and an iris adhesion occurred 
at the lower border. This was separated about 
four weeks later. The eye became comfortable and 
the patient did well for a period of four months. 
In September, 1956, a superficial ulcer appeared on 
the graft followed by a rapidly developing infiltra- 
tion of the stroma. There was a transient rise in 
the intraocular pressure which was controlled with 
miotics. The eye became markedly congested and 
painful with the recurrence of the keratitis. Be- 
cause of the severity of the inflammation it was 
felt that a carefully supervised trial of treatment 
with prednisolone was justified. The eye became 
much quieter under this therapy, the congestion 
and vascularity were greatly improved, and the 
iritis subsided. 

It was decided to perform a lamellar graft eight 
mm. in diameter to the depth of Descemet’s mem- 
brane (Case 36). The dissection was begun in 
preparation for this but on reaching the central 
portion of the cornea it was found that even the 
deepest layers of the stroma and Descemet’s mem- 
brane were necrotic, and that a large perforation 
would be produced. The operation was therefore 
changed to a penetrating one and was completed 
without complication. The pupillary border was 
found to be firmly bound to the lens and a thin 
inflammatory membrane was present. A small 
iridectomy was performed, which also resulted in 
pulling away a greater part of the membrane. There 
was an early complicated cataract. 

The postoperative course was remarkably smooth, 
with minimal reaction. The graft remained per- 
fectly transparent for a period of five weeks and 
then developed a mild edema without infiltration or 
ulceration. This has persisted for a period of five 
months and is believed to represent a mild immune 
reaction in the transplant. The eye has remained 
free of discomfort or congestion and the graft is 
avascular and only very slightly hazy. 


Case 25 


C. S., male, aged 68 years, was seen at the Vet- 
erans’ Administration Hospital, San Francisco, in 
January, 1957, with a complaint of recurrent pain 
in the left eye over a period of 20 years. There 
was a history of a minor injury with a piece of 
steel preceding the initial attack. The visual acuity 
of the eye had been poor for at least eight years. 
The right eye was normal except for moderate 
nuclear sclerosis of the lens. The left eye showed a 
very dense central disciform opacity about six mm. 
in size overlying the pupil. The cornea in this area 
was about one half normal thickness. There was 
chronic ulceration of that surface, the ulcer being 
about four mm. in size, irregular in outline, and with 
a moderately dense network of vessels entering from 
all directions. Corneal sensitivity was very poor. 

Because the ulcer failed to heal over a period of 
more than a month and the patient suffered from 
severe pain and photophobia, it was decided to 
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Fig. 5 (Fine). (a) Case 20, Group II. Disciform keratitis with recurrent superficial ulceration over 
four years. Vision, 1/200. (b) Case 20, Group II. Clear penetrating graft, eight mm. in diameter. Cor- 
rected vision, 20/25. No recurrence of keratitis. (c) Case 19, Group II. Eccentric penetrating graft re- 
placing a small area of chronic herpetic keratitis. The graft is five mm. in size. Vision remained 20/30. 
(d) Case 21, Group II. Recurrence of crescentic area of ulceration at temporal border of lamellar graft. 
The stroma of the graft is involved as well as the recipient tissue. (e¢) Case 23, Group II. A penetrating 
graft has been performed to replace a previous graft in which there was a recurrence of a chronic stromal 
herpes. The entire cornea was involved. (£{) Case 23, Group II. The second graft also suffers a recur- 
rence of the herpetic keratitis after two months. Infiltration first appeared at the superior nasal quadrant 


where a margin of diseased tissue remained. 


resort to keratoplasty. A seven-mm. penetrating 
transplant was performed without complication 
under general anesthesia. The patient vomited vio- 
lently following the operation and on the following 
day a small iris prolapse was observed at the 
2-o’clock position. The prolapse was replaced and 
the wound resutured. 

The subsequent course was uncomplicated and 


the graft appeared clear until about three weeks 
later. At that time, following removal of the 
corneal sutures, it was noted that there was poor 
union of the graft at the nasal side, with a slight 
infiltration of the border. This area corresponded 
to a portion of the recipient cornea in which a nar- 
row margin of the original disciform opacity re- 
mained. Infiltration of the stroma of the graft 
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Fig. 6 (Fine). (a) Case 25, Group II. Recurrence of keratitis in a seven-mm. penetrating graft. The 
infiltration began at the nasal border and spread centrally. The deeper stroma remained clear. (b) Case 
25, Group II. An eight-mm. lamellar graft has been used to replace the outer half of the penetrating graft, 
four months after the first transplantation. (c) Case 25, Group II. The transparent combined penetrating 
and lamellar graft shows how an additional mm. of recipient cornea was removed at the nasal side. (d) 
Case 31, Group III. Chronic severe stromal herpes of 11 years’ duration. Heavy vascularization of the 
superficial and deep stroma. (e) Case 31, Group III. Marked improvement in vascularization and in- 
filtration following two weeks of topical cortisone prior to keratoplasty. All the diseased stroma could not 
be removed and the keratitis recurred in the graft, beginning at the nasal side. (f) Case 31, Group III. 
Penetrating corneal button removed at operation. There is a heavy cellular infiltration of the middle and 
deep stroma and marked disorganization of the lamellae. Bowman’s membrane is lacking in many areas. 


' continued to spread from this area, principally in graft, and since the deeper stroma appeared clear 
in the superficial layers. It should be pointed out it was determined to perform a slightly larger 
that this infiltration on the nasal side was not lamellar graft to replace the involved stroma and 
related to the iris prolapse which had occurred on at the same time reinforce the weak line of union. 
the temporal side. An eight-mm. lamellar transplant was done with- 

Three months after the penetrating transplant out difficulty. There was immediate improvement in 
there was no improvement in the appearance of the symptoms and the graft united well, and has re- 
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Fig. 7 (Fine). (a) Case 34, Group IIL. Severe chronic stromal keratitis with necrosis and early 
descemetocele. There is a severe iritis and a complicated cataract. Duration, five months. (b) Case M, 
Group IIL A lamellar graft was prepared to the depth of Descemet’s membrane. The Descemet’s mem- 
brane of the recipient was found to be necrotic and the central four mm. were removed. The round per- 
foration may be seen through the lamellar graft. (c) Case 34, Group III. The central portion of the 
lamellar graft has become cloudy but the eye is now quiet and comfortable. The patient died of broncho- 
genic carcinoma one year later. (d) Case 35, Group III. Recurrent deep keratitis with necrosis and 
descemetocele. The present episode was of three months’ duration. Moderate iritis. The entire cornea was 
involved. (e) Case 35, Group III. An eight-mm. graft was done to the depth of Descemet’s membrane. 
The site of the descemetocele may be seen through the transparent graft. (f) Case 35, Group III. The 
temporal and nasal border of the graft has suffered a recurrence of the keratitis, with ulceration. A 
retransplantation is to be performed. 


mained clear to the present time. The fundus can 3, CASES OF SEVERE CHRONIC STROMAL 
be seen well, and shows senile macular changes) yepariris WITH NECROSIS 

which reduce the vision to finger counting. The ; 4 wd 
corneal vascularity has regressed markedly. The This severe form of herpetic keratitis was 
patient has been free of symptoms. quite unusual prior to the past decade. It is 
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now quite commonly seen and Thygeson has 
pointed out the possible relationship between 
the introduction of cortisone therapy and the 
change in the nature of disciform keratitis 
from a relatively benign disease to a rapidly 
progressing necrotizing lesion. The necrosis 
of the stroma may extend through Desce- 
met’s itself producing a perforation (Cases 
33 and 36). More frequently the resistant 
internal elastic membrane remains intact for 
a longer period and one or more descemeto- 
celes may appear (Cases 34, 35, 37 and 38). 
Severe uveitis is a frequent complication of 
these deep forms of the disease, and hypo- 
pyon may occur. Vascularization is usually 
intense at the periphery of the cornea but 
the central portion in which the necrosis of 
the stroma occurs usually remains avascular. 
Because of the necrosis and the sloughing of 
the overlying epithelium, as well as the ab- 
sence of blood vessels, secondary infection is 
common. In this group of cases the removal 
of the necrotic corneal tissue by transplanta- 
tion of cornea appears to influence the course 
of the disease very promptly and very favor- 


Fig. 8 (Fine). (a) Case 38, Group IIL. 
Chronic stromal herpes, with necrosis and for- 
mation of descemetocele. The necrotic portion 
of the cornea is avascular. (b) Case 38, Group 
III. Corneal button removed at keratoplasty. 
The section passes through the descemetocele. 
The corneal lamellae have been destroyed al- 
most completely. (c) Case 38, Group III. An 
eight-mm. penetrating graft is faintly nebulous 
but has remained unchanged for almost three 
years. There has been no recurrence of the 


herpetic keratitis. 


ably. Even in those cases in which the trans- 
plant has not remained completely clear the 
congestion of the globe has improved dra- 
matically, often within a few days after sur- 
gery, and the uveitis has subsided. 

Of the eight operations in this group, one 
eye was lost from an expulsive choroidal 
hemorrhage at the time of surgery. In two 
cases there has been a mild recurrence of 
keratitis in the corneal graft but the general 
state of the eye may be considered definitely 
improved by the keratoplasty: 


Case 31 

R. H., female, aged 28 years, was seen in Janu- 
ary, 1951. She had had recurrent episodes of kera- 
titis with superficial ulceration over a period of 11 
years. Vision was reduced to 20/800. During the 
preceding year there had been almost constant ir- 
ritation and discomfort. In 1950, she had received 
X-ray therapy over a period of two months in an 
attempt to obliterate the vascularity of the cornea. 
The left cornea showed a very dense central disci- 
form opacity in the middle and deep stroma, with 
an area of necrosis at the nasal margin. Overlying 
the disciform lesion was a layer of chronically 
edematous cornea with loss of the epithelium. This 
edematous ulcerative lesion extended to the limbus 
on the nasal side. Many large vessels extended from 
this site into the central portion. 
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In an effort to remove the necrotic portion of 
the cornea a 6.5-mm. square, eccentric, penetrating 
corneal graft was performed in April, 1951. The 
nasal border of the graft unavoidably lay within 
involved tissue. The postoperative course was un- 
complicated except for the appearance of a few 
fine vessels across the line of union at the nasal 
side. These regressed promptly after treatment 
with the Strontium” applicator. The nasal margin 
of the graft, in contact with the infiltrated rem- 
nant of the recipient cornea, became slightly in- 
filtrated and edematous. Two years later only a 
very slight edema remained in this area. The eye 
has been entirely comfortable and only a slight 
limbal flush was present at the nasal side. 


Case 35 

E. J., male, aged 55 years, had had a dendritic 
ulcer of the right eye at the age of 25 years. 
Vision remained somewhat impaired but no further 
medical treatment was necessary until January, 
1956. At this time a severe disciform keratitis as- 
sociated with severe uveitis and considerable pain 
took place. Stromal necrosis appeared within two 
months, in the absence of any treatment with 
corticosteroids. After four months a descemetocele 
formed and the globe was threatened with perfora- 
tion. The entire cornea at this time was gray and 
gelatinous in appearance. There was moderate vas- 
cularization of the stroma and a moderate iritis. 

In the presence of an active iritis and threatened 
perforation it was decided to perform an eight- 
mm. lamellar graft to the level of Descemet’s mem- 
brane. The operation was completed without per- 
foration of the descemetocele and the immediate 
postoperative result was excellent. There was 
marked improvement of the iritis and the bulbar 
congestion within 48 hours after operation. The 
graft remained clear except for a ringlike opacity 
at the site of the descemetocele, underneath the 
transplant. At the end of two weeks the transplant 
became slightly hazy and edematous and a few 
small bullae appeared in the epithelium. A few days 
afterward a shallow dehiscence appeared at the 
peripheral border of the graft, where union had 
seemed good. This dehiscence increased to a width 
of about two mm., suggesting that there had been 
a loss of substance in the area. The eye has re- 
mained uncongested during these changes. It is 
suspected that these may represent trophic changes 
in the presence of corneal anesthesia but it is pos- 
sible that a low-grade keratitis on a herpetic basis 
has recurred in the graft. 


SUMMARY AND DIscussIon 

The results in this group of 38 operations 
confirms the view of earlier authors that 
corneal transplantation offers the only effec- 
tive means of treatment in cases of recurrent 
or chronic herpetic keratitis. Even in the 
presence of active uveitis the operation seems 
to be relatively safe if proper choice of tech- 


nique is made. In the 31 eyes in this series 
one eye was lost from an expulsive choroidal 
hemorrhage. This was an extremely compli- 
cated operation in which it was attempted to 
remove an intumescent cataract through a 
penetrating trephine opening at the time of 
the keratoplasty. In all the other patients 
but two there was clinical improvement fol- 
lowing corneal transplantation, despite the 
fact that there was a recurrence of the kera- 
titis in eight of 38 operations. It is note- 
worthy that these recurrences were relatively 
mild as compared with the pre-existing kera- 
titis, at least within the period of observation. 
There was no instance in which the keratitis 
or the uveitis was aggravated by the surgi- 
cal procedure. Particularly striking is the 
marked improvement in the inflammatory 
signs following keratoplasty, either lamellar 
or penetrating, in the patients with deep 
keratitis and stromal necrosis. This ameliora- 
tion appeared so promptly and so regularly 
after surgery, within 24 to 48 hours, that 
there could be question of its being the result 
of the surgery. 

The technical question of the choice be- 
tween lamellar and penetrating grafts in 
these cases cannot be answered categorically 
from the results in this limited number of 
cases. The impression gained may be sum- 
marized as follows, although further obser- 
vations may modify some of these views: 

1. In cases of quiescent herpetic opacities, 
either diffuse or circumscribed, pentrating 
keratoplasty offers the best opportunity for 
visual improvement with very little differ- 
ence in the operative risk. Even in opacities 
limited to the superficial stroma I[ shall con- 
tinue to prefer penetrating grafts since these 
belong in the favorable group of indications 
for optical keratoplasty. 

2. In cases of diffuse superficial ulcera- 
tion with or without scattered areas of 
stromal infiltration, lamellar keratoplasty ap- 
pears to be preferable to penetrating. The 
graft, unless it is total, must have its borders 
in diseased tissue and under these conditions 
it seems advantageous to have an underlying 


KERATOPLASTY IN HERPETIC KERATITIS 


bed of healthy stroma to support the graft. 
Such cases exhibited poor union of the graft 
edges and therefore an increased hazard for 
penetrating keratoplasty. If the visual result 
from such a lamellar graft is inadequate a 
penetrating graft may be performed at a 
later date as in Case 9. In cases of circum- 
scribed superficial ulceration a penetrating 
transplant, if it can encompass the entire 
visible lesion, is more certain to give an 
adequate visual result. 

3. In the severe cases of deep keratitis with 
necrosis, often complicated by a severe uvei- 
tis and a descemetocele, a lamellar graft is 
undoubtedly the safer procedure where it is 
suitable. Where there is heavy vasculariza- 
tion of the cornea a lamellar graft will prac- 
tically always develop a dense vascularity 
beneath the graft, particularly if the necrosis 
has involved the deep stroma. In such cases, 
although the prognosis for vision is poor in 
both, a penetrating graft appears to offer 
better chance of improvement. The vessels 
cut across at the time of operation are fre- 
quently limited by the line of union and may 
surround the graft without entering it. If a 
lamellar graft is placed in the same type of 
vascularized cornea the vessels will continue 
across the line of union and spread beneath 
the graft. 

If necrosis has advanced to the point of 
producing a descemetocele a lamellar graft to 
the level of Descemet’s membrane seems to 
be the technique of choice. Accurate trephin- 
ing of such eyes with a descemetocele is usu- 
ally difficult and the keratitis in these eyes is 
usually widespread so that the borders of 
even a large graft will lie in diseased tissue. 
On the other hand the necrosis may be so 
deep that even Descemet’s membrane is in- 
volved and an attempted lamellar graft will 
result in a large ragged perforation. In such 
a case it seems preferable to use a cleanly 
cut penetrating graft rather than risk such 
a ragged perforation through which the 
stroma of a lamellar graft is exposed to the 
aqueous. 

When a severe uveitis is present, with a 
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congested iris, there is increased hazard of 
hemorrhage from the iris, ciliary body, or 
choroid when the eye is opened. These cases 
therefore are handled more safely through 
a lamellar graft. | 

Where perforation has already occurred 
and the globe is soft it is technically easier 
to perform a penetrating transplantation. 
Clean dissection of a lamellar graft in such 
cases is almost impossible. If the perforation 
is of any size and a lamellar graft is placed 
over it the exposed stroma will become 
swollen from contact with the aqueous and 
usually will remain edematous. 


CONCLUSIONS 


At the present time corneal transplanta- 
tion offers the only definitive means of con- 
trolling or terminating a recurrent or chronic 
herpetic keratitis. In 38 operations for vari- 
ous forms of corneal herpes, 15 in quiescent 
cases and 23 in cases of active keratitis, all 
but three showed clinical improvement. 

Recurrence of the keratitis in the graft is 
particularly apt to occur if the visible lesion 
is not or cannot be excised completely and 
a portion of the graft border lies in contact 
with diseased tissue. The recurrence always 
appeared first at this site and in four of the 
eight cases, recurrence remained limited to 
a small area adjacent to the site. Clinical im- 
provement may be effected even in the pres- 
ence of a recurrence in the graft if no other 
complications appear. In one favorable case 
of optical keratoplasty in a healed disciform 
keratitis the recurrence was in the form of a 
dendritic ulcer, arising first in the recipient 
cornea and spreading into the graft. In the 
other seven the recurrence appeared as an 
infiltration and vascularization of the stroma 
near the line of union. 

The mode of action of corneal transplanta- 
tion in improving herpetic keratitis is not 
clear but several possibilities have been sug- 
gested. At least in chronic stromal herpes the 
removal of diseased and necrotic tissue ap- 
pears to be a very important factor. 

655 Sutter Street (2). 
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THE OPHTHALMIC RESEARCH INSTITUTE OF AUSTRALIA* 


AND ITS POSSIBLE IMPACT ON OPHTHALMIC SURGERY AND MEDICINE 


J. Bruce Hamicton, M.D. 
Hobart, Tasmania 


INTRODUCTION 


Three days ago I paid a visit to Capt. 
James Cook’s Memorial on Hawaii. It was 
there on his third momentous voyage that 
he met his death. But before that he had 
opened up to Western civilization a pano- 
rama extending the whole length and breadth 
of the Pacific. May I remind you that on 
his first voyage, travelling on the Endeavour 
in great harmony with Sir Joseph Banks 
and Dr. Daniel Solander, he landed on the 
east coast of New Holland at a spot just a 
few miles from the present great metropolis 
of Sydney (Hawkesworth, 1773). 

In the National Library at Canberra is 
the Journal of Capt. James Cook, and if you 
open it at his entry of Sunday, 6th May, 
1770, you will see that in view of the many 
fine botanical specimens which Banks had 
collected, he, Cook, decided to rename Stin- 
gray Harbor and call it Botany Bay. He 
had already called its northern headland 


* Presented at the VII Congress of the Pan- 
Pacific Surgical Association, Honolulu, November 
14-22, 1957. 


Cape Banks, and its southern headland Point 
Solander after his two great botanical re- 
search workers. Australia was born with an 
acute research flare which Sir Joseph Banks 
never let die during his 42 years as president 
of the Royal Society of Great Britain 
(Cameron, 1952) and this flare is still alive 
in Australia, although it is nearly 200 years 
since the naming of Botany Bay. 


OPHTHALMIC RESEARCH INSTITUTE 


The conception of an ophthalmologic so- 
ciety in Australia in 1937, followed by the 
inauguration of the Ophthalmic Research In- 
stitute of Australia in 1952, the donation of 
the “D. W. Funds” in 1955, and the open- 
ing of the Lions International Research Unit 
at the Victoria Eye and Ear Hospital in 
Melbourne in 1957, has welded ophthalmic 
thought in Australia into dynamic action. 
Besides this the publications of J. Lockhart 
Gibson (1922), Arthur H. Joyce (1949- 
1954), Sir Norman Gregg (1941 and 1944), 
Prof. Ida Mann (1954, 1955, 1956), 
J. Ringland Anderson (1931, 1939a, 1939b), 
K. Campbell (1951), and other Australians 
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fifth continent have clearly brought our work 
to international attention. 


THE FUTURE 


Brig. Gen. David Sarnoff recently said 
“The last 100 years have compassed more 
technical achievements than the millennium 
that preceded them, and the next half cen- 
tury will give us a technological progress 
unprecedented in volume and kind. There 
seems no doubt that whatever the mind of 
man can visualize, the genius of modern sci- 
ence can turn into fact. Medicine can look 
for incalculable aid from science and tech- 
nology.” In fact “new techniques can prom- 
ise us fabulous days ahead.” I feel we must 
keep these remarks clearly before us when 
planning for the future of ophthalmologic 
research whether it is in the first or fifth 
continent. 

Research can take very many forms and 
as in the case of cortisone can lead along a 
path hardly to be anticipated. There is clini- 
cal research which often receives no report 
in print although proceeding consistently all 
the time. There is the therapeutic research 
which latterly has been so effectively ex- 
plored by progressive drug houses. There 
is the radioactive research which may yet 
bring added relief to some forms of new 
growth, and perhaps to ophthalmology 
(Dunphy, E. B., 1956). Then there are the 
various researches going on in pathologic, 
biochemical, and bacteriologic laboratories— 
not forgetting the virologic laboratories— 
that often grudgingly bear unexpected fruit. 
The results are often unpredictable and 
sometimes epoch making, but as Alan Gregg 
once pointed out “No donor of funds to a 
single research project can honestly be 
promised a discovery. But if he will continue 
giving money to well chosen workers who 
have sensible leads, experience shows that 
sooner or later he will be rewarded.” Well 
chosen workers with sensible leads will cer- 
tainly be our endeavor in Australia. At the 
same time we must remember that it was not 
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on ophthalmologic problems peculiar to the planned research which directed Newton to 


discover the laws of gravitation, or organ- 
ized Faraday’s discoveries in electricity, 
while Thomas Young’s researches on optics 
were entirely original (Wood, 1954). 


YoutTu 


Benjamin Disraeli—the great Lord Bea- 
consfield—once said “The youth of a nation 
are the Trustees of Posterity.”” We must 
keep this also in mind when directing 
our research work and in appointing our 
workers. The medical student and the young 
interne often have original ideas which lack 
of time and money on their part prohibits 
them harvesting. Koller in his student days 
discovered cocaine which revolutionized oph- 
thalmology and he cannot be an exception. 
There must be many young students capable 
of original work if given the right oppor- 
tunities. The Ophthalmic Research Institute 
of Australia hopes to give these opportunities 


to youth. 
A TRIBUTE 


I feel this is a fitting juncture to offer my 
warmest tribute to the part which English- 
speaking countries have played, and intend 
to play, in the promotion of ophthalmologic 
research. It is my pleasure today to pay this 
tribute personally and to give you some idea 
of what Australia hopes to do in the future, 
or may I say more accurately what I hope 
Australia will do shortly in ophthalmologic 
research. 

There are no chairs in ophthalmology in 
any of the medical schools of Australia 
either for undergraduate or postgraduate 
teaching. Now that both Sydney and Mel- 
bourne Universities are examining in a two- 
part postgraduate diploma in ophthalmology, 
this seems a fitting time when chairs at both 
universities could be established with ad- 
vantage. For in Professor Bishop’s Depart- 
ment of Physiology at Sydney University 
neuro-ophthalmologic research sponsored by 
the Ophthalmic Research Institute of Aus- 
tralia is well under way and in Melbourne 
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the new Lions International Research Unit 
is established in a university teaching hos- 
pital. Some orchestras can manage, but most 
are the better for a conductor, and the con- 
templated professoriai unit in each university 
would be a most wise move. 


STATISTICAL SURVEYS 


There is in the continent of Australia, 
which extends from the antarctic almost to 
the equator, such a variety of climatic con- 
ditions and such a variety of local diseases 
that the field of research is almost limitless. 
Quite recently Prof. Ida Mann’s epic sur- 
veys of the Kimberleys, Kalgoorlie, Gold- 
fields, and the southeast of west Australia, 
together with New Britain and New Guinea 
(1954-1956) has proved to us conclusively 
the urgent need for virologic studies of 
trachoma in these areas. This is also being 
sponsored by the Ophthalmic Research In- 
stitute of Australia. 

Basil Ward two years ago was doing a 
trachoma survey in Fiji, but his results have 
not yet been published, and may be interest- 
ing comparable data. 

Some years ago Hamilton and Counsell 
(1937), and later J. B. Hamilton (1940), 
covered most of the statistical ground in 
Tasmania, both as regards blindness and eye 
diseases. Besides this, J. Ringland Anderson 
(1939a) covered the state of Victoria and 
Frank Flynn (1957) certain areas in the 
Commonwealth Northern Territory. But 
there are still vast areas to be surveyed and 
large city populations to be assessed. The 
pterygium map which Ringland Anderson 
(1954) presented to the International Con- 
gress in New York was an interesting piece 
of work and dramatically showed the in- 
fluence of climate on one eye disease in our 
large continent. A map of virus keratitis 
might give incidences quite in the reverse 
direction. It is certainly our most trouble- 
some problem in Tasmania in 1957, and we 
have no figures for either subtropical Bris- 
bane or Adelaide to guide us. 
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ZOONOSES 


And this brings us to zoonoses on which I 
spoke at the 15th annual meeting of the 
ophthalmological Society of Australia at 
Canberra (1955). It is a field only partially 
explored and certainly by no means checked. 
Nothing occurs in Australia to be compared 
with the River Valley blindness of Nigeria; 
but with the white population increasing in 
tropical Queensland and New Guinea and 
the Northern Territory, zoonosis is a force 
to be watched more carefully. We must know 
more of the ocular complications of brucel- 
losis, of toxoplasmosis, of scrub typhus, of 
leptospirosis, and the © fever which are all 
potential causes of intraocular and intra- 
cranial inflammation, and more of their 
therapeutic response. 

Fifteen years ago (1943) when a member 
of the second Australian Imperial Force, 
Middle East, I wrote a paper on ocular com- 
plications in relapsing fever and its complete 
lack of response to therapy. So far the dis- 
ease has not appeared in Australia but will 
similar diseases already present in Australia 
respond to routine therapy? There are many 
gaps in our therapeutic knowledge which 
need filling in and the Ophthalmic Research 
Institute should be our guide star. 


UvEITIs 


I fancy, myself, that one of the first steps 
in Australia should be an analysis of uveitis 
from Thursday Island to Tasmania. There 
are such a myriad of etiologic causes 
(Woods, A. C., 1956), from “sugar fever” 
to “abortus fever” and we must have fac- 
tual diagnoses before we rely on empirical 
drugs ( Alvaro, M. E., 1956). 

We have glaucoma and diabetic clinics in 
Australia but we do need uveitus clinics 
where full investigation, followed by specific 
treatment, can be carried out. Although ocu- 
lar toxoplasmosis has been clinically present 
in Tasmania since 1860, the first case was 
not reported until 1945. From investigations 


OPHTHALMIC RESEARCH INSTITUTE OF AUSTRALIA 


in the United States it appears as if 25 per- 
cent of uveitis cases give a positive dye test 
for toxoplasmosis (Hogan, M. J., 1951; 
Kimura, 1954), yet we have no comparable 
Australian figures. 

In Hobart medical and veterinary science 
have practically excluded syphilis, tuberculo- 
sis, and brucellosis from our midst. As a re- 
sult uveitis is a declining disease but the etiol- 
ogy of the remaining cases is mostly shrouded 
in mystery and needs immediate clarification. 


GLAUCOMA 


Although both Sydney and Hobart have 
had glaucoma clinics for many years—yet 
the unwritten story of their progress is most 
disappointing. This disappointment is some- 
what counteracted by the fact that the new 
Lions International Research Unit in Mel- 
bourne together with the Alfred Hospital 
will assist in the formation of a glaucoma 
research unit. Its plan of campaign has not 
been announced yet, but I would suggest a 
full therapeutic investigation into the re- 
sponse of normal and pathologic tension to 
Diamox, the tranquilizers (Paul and Leo- 
pold, 1956), and to the relaxants (Sysi, 
1955) which might be fruitful, keeping in 
mind the increasing role which trauma, ex- 
foliating lens capsule, iris atrophy, and uveal 
exudates play in the raising of intraocular 
pressure. This would give a new angle to 
glaucoma research and not clash with the 
many facets of this work being undertaken 
at the Ophthalmic Research Institute in Lon- 
don under Sir Stewart Duke-Elder’s direc- 
tion (1956). 


INHERITED EYE DISEASES IN PEDIATRICS 
AND GERIATRICS 


In 1951, I published a preliminary survey 
in book form entitled, The Significance of 
Heredity in Ophthalmology: A Tasmanian 
Survey. So far there has been no correspond- 
ing work from the other five Australian 
states, but it should be encouraged in view 
‘of the published work from medical and 
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veterinary schools on inherited eye diseases 
both in America and the United Kingdom 
(Smythe, R. H., 1956). Further, the vast 
influx of new Australians into the six Aus- 
tralian states is already producing new in- 
herited problems and consequently widening 
the field of investigation in the genetic class. 
An institute of medical and veterinary genet- 
ics in Australia would be a great boon, simi- 
lar to the one in Geneva founded by France- 
schetti (Streiff and Babel, 1957). For as 
Burnet says we are facing two genetic prob- 
lems in the next 50 years, one as the result 
of survival of the unfit, and the other from 
irradiation. It would therefore be a great ad- 
vantage if Australia were able to make a 
genetic stocktaking before 1958. In other 
words have a pre- and post-“Christmas Is- 
land” survey. 


INDUSTRIAL OPHTHALMOLOGY 


This is a completely untouched field in 
Australia—it is daily producing new and as 
yet unsolved problems. And in view of the 
Workers’ Compensation Act and the large 
damages awarded under it, there is a field 
which needs an expert team of workers and 
with adequate animal houses at their dis- 
posal. America’s forward push (Kuhn, 
1950) in this branch of eye work is greatly 
to be commended, and should be followed by 
us. A panel of experts should be formed to 
give advice on each clinical problem as it 
arises. This panel must be fully backed by 
trained laboratory workers. 


INTRAUTERINE AND BIRTH DISEASES 


We cannot mention intrauterine and birth 
diseases without coupling them with the 
names of Kate Campbell (1951) and Hugh 
Ryan (1951 and 1952) of Melbourne, who, 
in “pointing the bone” at excessive oxygen 
administration to the premature newborn, 
have eliminated that paramount blinder—re- 
trolental fibroplasia. But is this the only bone 
to be pointed in the widening field of in- 
trauterine and birth diseases? With the elim- 
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ination of the present isolationism in ob- 
stetrics and ophthalmology and the complete 
co-operation of both, a great deal of useful 
work could be done in birth injuries to the 
eyes and intrauterine infections (Hamilton, 
1939). Are rubella—so ably brought to light 
by Sir Norman Gregg of Sydney (1941 and 
1944)—and toxoplasmosis (Hogan, M. J., 
1951) the only two intrauterine infections 
causing blindness? The Research Unit of the 
Department of Obstetrics of Melbourne Uni- 
versity is following up the rubella problem 
(and needs the help of every ophthalmolo- 
gist, every otologist, and every pediatrician in 
Australia) both in its intrauterine and adult 
forms. I suggest it is a problem for the 
Ophthalmic Research Institute of Australia. 

The significance of the experiments of 
Millen and Woollam (1957) on the terato- 
genic effects of vitamin A and cortisone on 
the production of cleft palate in rat litters 
must not be overlooked. They were able 
with a specific technique to produce this de- 
fect in 100 percent of offspring of 12 litters. 
Other malformations of the skeleton were 
also evident. A completely new outlook on 
the relation of maternal hypervitaminosis 
and the production of congenital deformation 
has been revealed and needs our full evalua- 
tion. They appear to be as epoch making as 
the work of Sir Norman Gregg. 


BLoop 


There seem to be at least five fields here 
which (with the aid of electrophoreses and 
other new methods) could with advantage 
be investigated. First the cholesterol and 
beta-lipoprotein blood levels in such diseases 
as central venous thrombosis, massive senile 
exudation retinitis, and obscure senile macu- 
lar degeneration. There seems no doubt from 
collected evidence that the animal fats are 
certainly the “professor's friend,” (A. M. J., 


1957), or should we say “enemy.” Corn oil ° 


instead of saturated animal fats is their tonic. 
In fact the vegetarians almost have the an- 
swer to the thrombosis problem. 


Then we come to Sjggren’s syndrome and 
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McLenchan’s work on the vitamin A blood 
level as the result of possible liver damage in 
this disease. More liver function tests need 
to be done on the numerous cases of this dis- 
ease. 

On the other side of the picture we have 
Shipton’s (1957) work on the lupus erythe- 
matosis phenomenon and its relation to Sj¢- 
gren’s syndrome with the report of three 
positive cases. 

The new story of agammaglobulinanemia 
and its relation to retinal hemorrhage ( Mar- 
tin, N. H., 1956), of sickle-cell anemia hemo- 
globin-C. and their relation to vitreous hem- 
orrhage (Dacie, 1956; Rice, H. M., 1957); 
Wintrobe, 1956) and of cryglobulinaemia 
and its relation to obscure vascular obstruc- 
tion (Ellis and Kloby, 1957) all need further 
elucidation, and the genetic pattern in each 
needs particular attention. In the light of 
modern hematology we may even be able to 
obtain reversal of diabetic retinal hemor- 
rhage in the near future. 


DIETETICS 


The recent work of Clements and Wishart 
in Tasmania on “A thyroid-blocking agent 
in the etiology of endemic goiter” (1956) 
has awakened our interest in dietetics and in 
the staple diet of Australian children— 
namely milk. 

Dietetics is an almost untouched field of 
ophthalmologic research. How many ocular 
complaints of the fetus are due to malnu- 
trition of the mother? How much school 
myopia is due to faulty diet? How often 
could senile cataracts and retinal degenera- 
tion be avoided by a revised diet? Can we 
afford to eat what and when we like? Do we 
know what the average man, woman, and 
child does eat? But we do know in Australia 
—in a land of plenty—that the average school 
child and the average clerical worker only 
have one normal meal daily—processed 
breakfast foods and sandwiches make up the 
other two inadequate meals. You have elim- 
inated the word “sandwich” from your 
geographic nomenclature—I wish we in Aus- 
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tralia could eliminate sandwich from our 
dietetic nomenclature, for we still see cases 
of ophthalmoplegia, retrobulbar neuritis, and 
ocular hemorrhage from vitamins B and C 
deficiencies. 

Gardiner (1956) has pointed out that my- 
opic children are far more selective than 
average children in their dietetics, and he 
suggests that this selectivity aggravates their 
myopia. 

Myself, a great exponent of adequate 
dietary, fell a victim of failing hearing which 
responded rapidly to vitamin B complex 
therapy. So is an “adequate diet” really a 
yardstick ? 

The field work that could have been done 
(and was not) after V. P. Day on the retro- 
bulbar neuritis cases of Changi and Siamese 
camps would have revealed a wealth of in- 
formation. The material was awaiting full 
investigation and the opportunity was lost. 
We must ever be grateful to Maynard 
(1946) for his very concrete contribution. 


SUMMARY 


Australia’s birth was crowned by the out- 
standing scientific researches of Sir Joseph 
Banks and Dr. David Solander who travelled 
with Capt. James Cook in the Endeavour. 

The Ophthalmic Research Institute of 
Australia, blessed with the “D. W. Funds,” 
hopes to finance effectively many aspects of 
ophthalmic research in Australia and par- 
ticularly to encourage youth in this direction. 
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Further statistical surveys in the larger 
cities are imperative and in order to supple- 
ment rural surveys already completed. 

The etiology of uveitis and its relation to 
the zoonoses, the effect of modern drugs on 
the glaucomas, and the role of inheritance 
in pediatrics and geriatrics need investiga- 
tion. 

Further studies on intrauterine and birth 
diseases, blood dyscrasias, and dietetics and 
their relation to ophthalmology are required. 

Industrial ophthalmology so far neglected 
must be put in its right perspective in every 
industrial center. This is an undeveloped 
sphere in this large continent. 

Several projects have already been fi- 
nanced by the Ophthalmic Research Institute 
of Australia and, as funds increase, it has 
other fields of research in mind. 


CONCLUSION 


I must, in closing, thank the president and 
officers of the Pan-Pacific Surgical Congress 
of 1957 for their invitation to come and 
speak to you today about the Ophthalmic 
Research Institute of Australia whose postal 
address is, 235 Macquarie Street, Sydney. 
I also bring you all greetings from its presi- 
dent, Dr. Archie Anderson, C.B.E., of Mel- 
bourne. 

I must also thank the president of the 
Institute, and many colleagues in Australia 
for their advice in producing this paper. 

105 Davey Street. 
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TORSION DEMONSTRATIONS WITH A GIMBAL- 


MOUNTED PROJECTOR* 


Henry A. Px.D. 
Los Angeles, California 


INTRODUCTION 


Donder’s and Listing’s laws of ocular 
movements are very concise statements of 
the amount of torsion associated with every 


*From the Department of Biophysics and the - 
Department of Surgery, Division of Ophthalmology, 
University of California Medical Center. This in- 
vestigation was supported in part by Research 
Grant B-1428 from the National Institute of Neu- 
rological Diseases and Blindness, United States 
Public Health Service. 


oblique position of the eyes. To describe or 
illustrate these two laws is one of the most 
difficult tasks in the teaching of physiologic 
optics. Due to an unfortunate choice of terms 
by Helmholtz, a great deal of confusion has 
arisen in the literature concerning these laws, 
and if one attempts to supplement a lecture 
or a demonstration with reading material, the 
situation is only worsened. 

The terms torsion and cycloduction are 
used here in the sense recommended by Lan- 
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caster. In following his recommendations, 
torsion refers to the tilting of the vertical 
and horizontal meridians of an eye in a terti- 
ary position. It is assumed that accommoda- 
tion is relaxed and that the fellow eye is oc- 
cluded. Cycloduction is defined as a rotation 
of the eye about its line of sight. 

In attempting to analyze eye movements, 
at least three systems of axes may be used 
to describe these eye movements. 

One system of axes was introduced by 
Fick.* In Fick’s system, it is assumed that 
there is a fixed vertical axis and a horizontal 
axis which rotates about this fixed axis (fig. 
1). Movements are described in terms of 
angles of longitude and latitude. This partic- 
ular system corresponds exactly with the co- 
ordinate system which is used to describe 
points on the surface of the earth. 

Helmholtz chose to describe eye move- 
ments in terms of a fixed horizontal axis 
which coincides with the line connecting the 
centers of rotation of the two eyes (the base 
line) and a vertical axis which rotates about 
this horizontal axis* (fig. 2). Movements are 
here referred to in terms of elevation above 
and below a horizontal plane and azimuth to 
the left or to the right in a plane of elevation. 
These co-ordinates, azimuth and elevation, 
are not to be confused with the terms which 
are used in naval gunnery involving a fixed 


Fig. 1 (Knoll). Gimbal projector and screen 
arranged to demonstrate Fick’s system of axes. The 
vertical axis is fixed with respect to the model. The 
arms of the projected cross are seen to coincide 
with the co-ordinates of longitude and latitude. 
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Fig. 2 (Knoll). Gimbal projector and screen 
arranged to demonstrate Helmholtz’s system of 
axes. The horizontal axis is fixed with respect to 
the model. The arms of the projected cross are 


seen to coincide with the co-ordinates of elevation 
and azimuth. 


vertical axis system. 

Finally, the third system of axes is that 
system usually referred to as Listing’s sys- 
tem, wherein the eye rotates about an axis 
lying in a vertical plane passing through the 
center of rotation of each eye. Listing’s axis 
itself rotates about an anterior-posterior 
fixed horizontal axis (figs. 3, 4, and 5). A 
plot of the co-ordinates involved here pro- 
jected on a plane surface would correspond 
to the co-ordinates on a tangent screen, and 
have been referred to as meridional direction 
and eccentricity. Analyzing eye movements 
in terms of Listing’s axes is not only con- 
venient for designation of the direction of 
gaze of a given eye, but, in accordance with 
Listing’s law, it also describes the torsion of 
the eye as it rotates in various directions of 
gaze. 

As already pointed out, Fick’s system cor- 
responds to the co-ordinate system used on 
the surface of the earth. If one imagines an 
eye located at the center of the earth with the 
north pole above and the south pole below, 
eye movements may be described in terms of 
longitude and latitude. It is important to re- 
call here that lines of longitude are great 
circles, whereas lines of latitude are small 
circles. If one can imagine that the earth is 
rotated through 90 degrees so that its axis 
coincides with the line connecting the centers 
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of rotation of the two eyes, the system of co- 
ordinates presented now corresponds to the 
system proposed by Helmholtz. In this sys- 
tem, the lines of elevation are great circles 
and the lines of azimuth are small circles. 
Keeping the earth’s axis horizontal and turn- 
ing it through 90 degrees so that it passes 
through the eye in an anterior-posterior di- 
rection, the eye would see the earth’s co- 
ordinate system as described by Listing’s 
system of axes. The co-ordinate system now 
corresponds to a polar projection of the 
earth. The lines of meridional direction are 
great circles and the lines of eccentricity are 
small circles. 

As an eye moves from its primary position 
to a teritary position, there appears an in- 
creasing amount of torsion. The amount of 
torsion varies in direction and amount as lati- 
tude and longitude or azimuth and elevation 
are varied. For example, let us consider a 
monocular right eye movement (with accom- 
modation relaxed) up and out according to 
Listing’s law. If the direction of gaze is spe- 
cified in terms of Fick’s system of axes and 
co-ordinates, the eye would be extorted, 
whereas if the direction of gaze were speci- 
fied in terms of the Helmholtz system of axes 
and co-ordinates, there would be an intor- 
sion. These comments refer to the vertical 
and horizontal meridians of the eye. 

A thorough understanding of these differ- 
ences is essential in comparing the results 
which may have been taken on various types 
of instruments constructed either in accord- 
ance with Fick’s system of axes, as in the 
case of the Synoptoscope and the Tropo- 
scope, Or as one might have in a system uti- 
lizing Helmholtz’s axes as in the Eikonom- 
eter and in the Orthorator. 

With the gimbal-mounted projector, to be 
described, it is possible to demonstrate the fol- 
lowing relationships which would apply to 
all monocular eye movements with accommo- 
dation relaxed in accordance with Listing’s 
law. 

1. The torsion of the vertical and horizon- 
tal meridians of the eye in tertiary positions 
of gaze. 
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2. The torsion direction (intorsion or ex- 
torsion) of the vertical and horizontal merid- 
ians is dependent upon the system of co- 
ordinates used to specify the direction of 


gaze. 

3. The absence of torsion of the meridian 
coincident with the meridian along which the 
eye moves from a primary position to all 
other positions. The meridian perpendicular 
to this meridian will not be torted either. The 
absence of torsion of the vertical and hori- 
zontal meridians of the eye in all secondary 
positions of gaze is a special case of this 
more general relationship. 

4. The cycloduction associated with great- 
circle eye movements from any secondary or 
tertiary position to other secondary and ter- 
tiary positions. 

APPARATUS 


The demonstration apparatus consists of 
two parts, a gimbal-mounted projector and a 
plane projection screen located 10 inches 
from the center of the gimbal. 

The projector consists of an illuminated, 
right-angled cross mounted behind a projec- 
tion lens. The arms of the cross can be made 
to correspond to any mutually perpendicular 
meridians of the eye. The projection system 
is mounted in the inner ring of the gimbal 
as may be seen in Figure 1. The outer gim- 
bal ring is mounted parallel to the screen, 
but is capable of being rotated about an axis 
perpendicular to the screen. In Figure 1, the 
gimbal is adjusted so that the vertical axis is 
fixed with respect to the base of the demon- 
stration model. In Figure 2, the outer ring 
has been rotated so that the horizontal axis is 
fixed with respect to the demonstration 
model. 

Since the projection surface is a plane, 
which would correspond to walls in the 
visual world, gnomonic projections of the 
co-ordinate systems have been used. The 
relationship between the co-ordinate lines in 
gnomonic projections and the projected cross 
is exactly as it would be if the cross were 
projected on a spherical surface on which the 
co-ordinate lines have been drawn. Exact 
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Fig. 3 (Knoll). The Gimbal projector is arranged 
to demonstrate Listing’s system of axes. The screen 
shows the co-ordinates of longitude and latitude. If 
the model is thought to represent the right eye, 
extorsion is demonstrated. 


angular magnitudes are not maintained, but 
these can be calculated. A virtue of gnomonic 
projections is that great circles project in 
straight lines, hence lines of longitude, eleva- 
tion, and meridional direction may be drawn 
with a straight edge. 

Figure 1 shows the gimbal and screen ar- 
ranged in accordance with the system pro- 
posed by Fick and Figure 2 shows the gimbal 
and screen arranged in accordance with the 
system proposed by Helmholtz. In both cases, 
the original vertical and horizontal arms of 
the illuminated cross coincide exactly with 
the co-ordinate lines. 

By locking the middle and outer gimbal 
rings together and rotating the projector 


Fig. 4 (Knoll). The Gimbal projector is arranged 
to demonstrate Listing’s system of axes. The screen 
shows the co-ordinates of elevation and azimuth. If 
the model is thought to represent the right eye, in- 
torsion is demonstrated. 


Fig, 5 (Knoll). The Gimbal projector is arranged 
to demonstrate Listing’s system of axes. The screen 
shows the co-ordinates of meridional direction and 
eccentricity. There is no torsion for the particular 
meridians shown. 


about the inner axis, eye movements in ac- 
cordance with Listing’s law can be dupli- 
cated. Figure 3 shows the torsion when the 
eye moves in accordance with Listing’s law 
when referred to Fick’s system of co-ordi- 
nates. Assuming that the model represents 
the right eye, the tilt is in the extorsion direc- 
tion. Figure 4 shows the eye in approxi- 
mately the same position, but referred to 
Helmholtz’s system of co-ordinates the tilt is 
now in the intorsion direction. 

Up to this point, torsion of the vertical and 
horizontal meridians has been considered. If 
attention is directed to the retinal meridian 
corresponding to the direction of the eye 
movements, no torsion will be noted. This is 
illustrated in Figure 5. In this case, Listing’s 
system of axes is demonstrated and the gno- 
monic projection of the co-ordinate system 
shown on the screen. One arm of the pro- 
jected cross was oriented parallel to the di- 
rection of travel and it will be seen that there 
is no torsion of this meridian and the merid- 
ian at right angles to it. 

Examples and figures given above demon- 
state the usefulness of the gimbal-mounted 
projector in illustrating the torsions associ- 
ated with eye movements from the primary 
position to any tertiary position. The projec- 
tor can be used to demonstrate the absence of 
torsion when the eye moves from the pri- 
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mary to any secondary position. It can also tions lying on a different meridian are associ- 


be used to demonstrate the fact that move- 
ments from any secondary or tertiary posi- 
tion to all other secondary or tertiary posi- 


ated with a cycloduction. 


University of California 
Medical Center (24). 
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-FLASH BURNS IN THE RABBIT RETINA* 
As A MEANS OF EVALUATING THE RETINAL HAZARD FROM NUCLEAR WEAPONS 


Witiram T. Ham, Jr., H. Wrestncer, F. H. Scumipr, R. C. WILLIAMs, 
R. S. Rurrmn, M. C. SHarrer, anpD DuPont Guerry, III 


Richmond, Virginia 


INTRODUCTION 


Retinal damage from radiant energy has 
been documented well in the literature’ but 
Buettner and Rose were the first to empha- 
size the vulnerability of the eye to atomic 
explosions.* They pointed out that the image 
of the fireball, when focussed on the retina, 
has a thermal irradiance which is independ- 
ent of the “inverse square law” out to dis- 
tances where the resolution of the eye fails. 
For this reason thermal lesions of the retina 
represent a hazard at distances generally con- 
sidered to be safe from the immediate effects 
of the atomic fireball. Only one case of reti- 
nal injury was reported from the Hiroshima 
and Nagasaki explosions ;* these bombs were 
dropped in the morning under bright sun- 
light conditions when the pupillary diameter 
of the eye would be expected to be small. 
However, chorioretinal lesions in the rabbit 
at distances out to 42.5 miles from atomic 


*From the Department of Biophysics and The 
Titmus Ophthalmological Research Laboratory, De- 
partment of Ophthalmology, Medical College of 
Virginia. This research was supported by the U. S. 
Air Force under Contract No. AF-18(600)-1272, 
monitored by the USAF School of Aviation Medi- 
cine, Randolph Air Force Base, Texas. 


explosions have been reported by Byrnes, et 
al.* These same authors have cited six cases 
of damage to the human retina from atomic 
fireballs.® 

This investigation was initiated to obtain 
additional data in the laboratory on the pro- 
duction of thermal lesions in the rabbit ret- 
ina. It is possible, within certain limitations, 
to simulate the thermal radiation from a fire- 
ball by means of a high intensity carbon arc. 
The spectral distribution from this are ap- 
proximates a black body of 5,800°K, though 
it is somewhat peaked in the visible region of 
the spectrum and notably deficient at wave- 
lengths beyond 800 millimicrons. This arc 
placed at one of the foci of a 24-inch diame- 
ter ellipsoidal mirror with a front surface of 
aluminum has been used by the authors to 
produce experimental flash burns on animals 
and human volunteers.*' 

Optical modifications were necessary be- 
fore this original flash burn apparatus could 
be used to produce lesions of one-mm. diam- 
eter or less on the rabbit retina. A previous 
report by us* describes these modifications, 
the spectral distribution of the arc, and some 
preliminary results on the thermal dose re- 
quired to produce burns on the rabbit retina. 
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The purpose of this paper is to report on 
threshold values of thermal dose required to 
produce a lesion in the rabbit retina as a 
function of rate of delivery of thermal en- 
ergy, pulse shapes, and image size, and to 
discuss these factors in relationship to nu- 
clear weapons. A method of photographing 
the thermal lesion during its production will 
be described and the clinical and histologic 
appearance of the lesions will be discussed. 


EXPERIMENTAL APPARATUS 


To obtain quantitative data on the thermal 
dose in cal./cm.* required to produce a ther- 
mal lesion on the retina, the following fac- 
tors must be known: the thermal irradiance, 
¢-, in cal./cm.*/sec. incident on the cornea, 
the pupillary diameter, D, at the time of ex- 
posure, the average transmission coefficient, 
k, through the ocular media for.a given spec- 
tral distribution, the exposure time, t, in sec- 
onds, the diameter, d, of the image on the 
retina, and a form factor, f, to correct for 
the shadow of the carbon arc holder focussed 
on the retina. The formula used to calculate 
¢,, the irradiance on the retina is 


X Xk 
xf 


The dose Q, on the retina for constant irradi- 
ance, ¢, (square wave pulse) or average ir- 
radiance in the case of irregularly shaped 
pulses is 


(1) 


cal. /cm.*/sec. 


(2) 


The apparatus used to produce retinal le- 
sions is shown schematically in Figure 1. 

The thermal radiation source is a 24-inch 
army searchlight equipped with molded glass 
ellipsoidal mirror and modified to allow the 
use of Hitex positive and orotip negative 
carbons.” * These carbons are operated at 
140 amp. giving an arc current density of 
190 amp./em.* An irradiance of 25 
cal./em*/sec. is obtained at the first water 
cooled aperture. The purpose of the second 


Q, = @ X t cal./cm.? 


Fig. 1 (Ham, et al.). Schematic diagram of optical 
apparatus used to produce retinal burns. 


ellipsoidal mirror is to reduce the angle of 
convergence from 28 to seven degrees in 
order to simulate the atomic fireball. Irradi- 
ance at the burn aperture ranges from 1.3 to 
1.5 cal./cm.*/sec. for the maximum cone of 
radiation. 

Corneal irradiance, ¢,, is measured with a 
constant flow calorimeter placed flush with 
the water cooled brass plate. This calorim- 
eter, originally designed for X-ray dosim- 
etry,” is shown schematically in Figure 2. 
Distilled water is forced through the calorim- 
eter at a constant flowrate by means of a 
pump consisting of a copper pipe three in. 
in diameter and 30 in. long; a piston, driven 
by a synchronous motor provides non-turbu- 
lent flow at 23 ml./min. Water in the copper 


Fig. 2 (Ham, et al.). Schematic diagram of 


water calorimeter. 
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TABLE 1 

CALORIMETER READING IN CAL. /CM.*/SEC. 
HO NRDL NML 

Trial 1 1.34 1.33 1.48 
2 1.34 1.36 1.49 

3 1.30 1.35 1.49 

Av. 1.33 1.35 1.49 


pipe is at temperature equilibrium with the 
room, while the water circulating through the 
brass plate defining the burn aperture is 
kept at room temperature by means of a heat 
exchanger. This arrangement prevents any 
large temperature gradient between calorim- 
eter and brass plate. 

Radiation strikes the black body receiver, 
a piece of shim copper, 8.0 mm. in diameter, 
coated with flat black paint, and is conducted 
to the water impinging normally on the re- 
ceiver. The temperature difference between 
entrance and exit streams is measured by 
the two thermocouple units and registered on 
a Brown recorder. A built-in heater unit of 
nichrone wire (not shown in fig. 2) is used 
to calibrate the thermocouples; current and 
voltage input to this resistor are measured to 
0.1 percent with precision instruments. The 
thermoelectric constant for the 16 junctions 
in series is 320 yw volts/°C. To insure ac- 
curacy, the H,O calorimeter was calibrated 
against radiometers from two other radia- 
tion laboratories ;* the results are listed in 
Table 1. The 
NRDL radiometer which was calibrated on a 
carbon arc source agree to better than two 
percent ; the NML radiometer was calibrated 
in terms of a standard tungsten source 
which probably accounts for the discrep- 
ancy of about eight percent between this 
instrument and the other two. It is esti- 
mated that the systematic error involved in 
determining ¢, with the water calorimeter 
is not more than five percent. 


* Radiometers from the Naval Radiological De- 
fense Laboratory, San Francisco, California, and 
from the Navy Materials Laboratory, Brooklyn, 
New York, were kindly loaned for this calibration. 
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H.O calorimeter and the’ 


Another possible source of error in meas- 
uring ¢. arises from the fluctuations in in- 
tensity of the carbon arc. The H,O calo- 
rimeter is essentially an integrating instru- 
ment with a slow response time; short term 
variations in radiation flux would not be 
recorded. To investigate short term varia- 
tions in irradiance a photocell was used to 
view a small area of the radiation beam 
striking the burn aperture. The output was 
fed to a Tektronics oscilloscope and the 
trace photographed for various exposure 
times. A series of six consecutive short term 
exposures gave an average trace height of 
4.19 + 0.165 cm. with a C.V. of four per- 
cent. For short exposure times (20-250 ms.) 
a random error of +5.0 percent in ¢, can 
be expected. This random error of five per- 
cent should be distinguished from the syste- 
matic error involved in calibrating the water 
calorimeter which is estimated also as five 
percent. A conservative over-all estimate of 
¢. is 7.1 percent. 

Since in vivo measurements of pupillary 
diameter are difficult and inaccurate, an ar- 
tificial pupillary diameter of 8.0 mm. was 
inserted between the brass plate and the 
plastic eye holder. All rabbits were dilated 
to 9.0 mm. or better with atropine, thus as- 
suring a pupillary diameter, D, of 8.0 mm. 
for all exposures reported in this paper. Er- 
rors in determining D are negligible in com- 
parison to those of the other factors in 
equation.’ 

The transmission coefficient k through 
the ocular media of the rabbit has been re- 
ported in a separate paper.’® The nine rab- 
bit eyes examined provide an average. trans- 
mission curve which, when superimposed on 
the spectral distribution curve of the Hitex 
carbon arc as measured with a Bausch and 
Lomb monochromator, give a transmission 
coefficient, k = 0.78 + 0.02. When the same 
curve is superimposed on the spectral dis- 
tribution curve of a black body at 5,800°K 
(approximate average temperature of an 
atomic fireball during its second phase), the 
transmission coefficient k = 0.80. 
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It is generally assumed that the actual 
measurement of the burn lesion on the ret- 
ina may be used to calculate the thermal 
dose to the retina. That this is a questionable 
procedure will be shown in a subsequent 
section of this paper where actual fundus 
photography of the burn lesion during pro- 
duction demonstrates that the lesion size is 
a function of exposure time. 

Calculations of thermal dose to the retina 
in this paper are based upon a determina- 
tion of the image size, d, on the retina dur- 
ing irradiation. An accurate measurement of 
d is difficult and probably represents the 
greatest source of error in calculations based 
upon equation 1. The limiting aperture 
shown in Figure 1 defines geometrically the 
solid angle of radiation incident on the cor- 
nea. 

For a rabbit eye having a 10-mm. focal 
distance between nodal points and retinal 
plane, the size of the retinal image may be 
calculated in terms of a lens of 10-mm. 
focal length. Knowing the diameter of the 
limiting aperture and its distance from the 
cornea, the ratio of this diameter to that of 
the refinal image is inversely proportional to 
the ratio of the object and image distances. 

Short exposure fundus photography of 
the image diameter on the rabbit retina was 
used to verify this calculation. Care was 
taken to measure the magnification factor of 
the fundus camera under the conditions of 
the exposure. Results are tabulated in Table 
y 

From Table 2 it is apparent that the cal- 
culated image diameter and that determined 


by fundus photography agree to within 


TABLE 2 
FUNDUS CAMERA MEASUREMENTS OF IMAGE SIZE 


Diameter Limit- Fundus Camera Calculated Di- 


ing Aperture Diameter of ameter of 
in Inches Image in Cm. Image in Cm. 
4.875 1.33 1.2 
4.50 1.16 1.1 
3.00 0.66 0.71 
1.625 0.41 0.39 
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+10 percent. It is concluded that while cal- 
culation of image size, d, in terms of a 10 
mm. focal length lens represents an idealiza- 
tion for the rabbit eye, it is, nonetheless, 
preferable to a measurement of lesion size 
after burn production, since it can be dem- 
onstrated that lesion size depends markedly 
on the time of exposure (a conduction phe- 
nomenon) ; whereas, image size can be as- 
sumed confidently to be invariant during the 
exposure times employed in this report (250 
milliseconds or less). 

The variation in ocular constants from 
rabbit to rabbit is another factor to be con- 
sidered in estimating the image diameter, d. 
To investigate this factor, 19 rabbits were 
examined for corneal curvature (dioptric 
power) and refractive error. Enucleated 
eyes from three rabbits were used also to 
measure the distance along the geometric 
axis from cornea to choroid and the distance 
from the posterior pole of the lens to the 
choroid. Results are listed below: 


Mean weight 4.242 + 0.665 kilograms 


Axis Diopters 

Dioptric power (O.D.) 90° 4172+24 
Dioptric power (O.D.) 180° 41.1221 
Dioptric power (O.S.) 90° 413222 
Dioptric power (O.S.) 180° 
Refractive error (O.D.) 25207 
Refractive error (O.S.) 27206 


It does not appear from these data that 
there is a significant difference in the diop- 
tric power or refractive error in either eye 
of the rabbit or between rabbits. The dis- 
tance along the geometric axis from cornea 
to choroid minus the distance from posterior 
pole of the lens to choroid was 10.4 and 10.7 
mm. in the three rabbits measured. These 
are difficult and approximate anatomic 
measurements; additional data from the 
School of Aviation Medicine* confirm the 
uniformity of the rabbit eye and a focal dis- 
tance of approximately 10 mm. Realizing 
the importance of image diameter in calcula- 


* Unpublished data kindly furnished by Dr. H. W. 
Rose, Department of Ophthalmology, School of 
Aviation Medicine, Randolph Air Force Base, 
Texas. 
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tions of the thermal dose to the retina, a 
further check was attempted; freshly enu- 
cleated rabbit eyes were held at the burn 
aperture and a photograph of the image 
taken through a hole trephined in the sclera. 
When allowance was made for the position 
of the photographic plate with reference to 
the retinal surface, a rough estimate of 10 
mm. for the focal distance was obtained. 
Experience indicates that the best estimate 
! of image diameter is obtained in terms of 
the geometry of the optical system based on 
a 10-mm. focal distance for the rabbit eye. 
The form factor, f, in equation 1 arises 
from the fact that the carbon arc holder is 
focussed faithfully on the retina when limit- 
ing apertures of three in. diameter or 
greater are used to define the image size. 
The value of f depends upon the diameter 
of the limiting aperture since the shadow 
of the holder represents a different propor- 
tion of the area of the aperture as the diam- 
eter of the latter is changed. Photographs 
of the shadow, at the limiting aperture for 
diameters of 4.875, 4.50, 4.0 and 3.0 in., 
were taken; an accurate measurement of 
the shadow area was obtained with a planim- 
eter and the ratio of this area to the aper- 
ture area used to calculate f. Values of f 
_for different aperture and image diameters 
are given in Table 3. 
For apertures with diameters less than 
three in. the form factor becomes 1.0, since 
the hole is placed deliberately off-center to 


TABLE 3 


THE FORM FACTOR F AS A FUNCTION OF LIMITING 
APERTURE AND IMAGE DIAMETERS 


Diameter of Lim- 
iting Aperture Form Factor Diameter of 
in Inc Image in Mm.* 


91 


* Calculated for an obj 
ture to cornea) of 42 inc 


distance (limiting aper- 
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avoid the shadow and obtain maximum ir- 
radiance. Retinal irradiance, ¢,, is independ- 
ent of limiting aperture diameter except 
for this form factor; while ¢, is directly 
proportional to the square of the limiting 
aperture, the image diameter, d, is inversely 
proportional to the diameter of the limiting 
aperture so that ¢, as calculated from equa- 
tion 1 remains constant. From a theoretic 
standpoint the apparatus is capable of pro- 
ducing lesions of any desired size from 
1.2-mm. diameter down to that aperture 
where resolution fails; in actual practice no 
lesions are observable for image diameters 
of 0.12 mm. or less, even for exposure 
times of one second and irradiances of 70 
cal./em.*/sec. on the retina. 

Exposure times were controlled by a 
specially designed shutter shown in Figure 
3. It consists of a flag (3) and a rotating 
disc (2) with a 90 degree opening ; the aux- 
iliary equipment provides synchronization 
between rotating disc and flag and a mech- 
anism for cocking and triggering the shut- 
ter. The disc is rotated by a 0.25 hp. d.c. 
motor through the reducing gears 11A and 
11B. The flag shields the burn aperture 
(4) from the radiation beam until the mech- 
anism is triggered by lever (7), at which 
time the flag drops down, allowing an ex- 
posure as the 90 degree slot revolves past 
the burn aperture. Exposure times is de- 


Fig. 3 (Ham, et al.). Schematic diagram of high- 
speed rotating disc shutter. 


= 
f 
4.50 om 1.1 C 
4.0 0.865 0.98 | 
3.0 0.88 0.71 
1.0 1.0 0.24 | “ 
0.75 1.0 0.18 | 
0.50 1.0 0.12 - 
es. 
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termined by the angular velocity of the disc 
which is controlled by varying the armature 
voltage to the d.c. motor. Exposures rang- 
ing from 10 milliseconds up to several sec- 
onds can be provided by changing the gear 
ratios. | 

The slot shown in Figure 3 produces a 
square wave of constant irradiance. Ther- 
mal pulses of any desired shape may be 
produced by altering the shape of the slot. 
In addition to square pulses, four types of 
pulses have been used by varying the slot 
shape. Since the revolving disc is within 
0.25 in. of the cornea and in the focal plane 
of the optical system, the size and shape of 
the retinal image will remain constant, while 
the irradiance, ¢, will be controlled by the 
irradiated area on the cornea. 

Exposure times are measured by a photo- 
cell shown schematically in Figure 1. Light 
passing through the slot to the burn aper- 
ture during an exposure actuates the photo- 
cell which controls a gating circuit; this cir- 
cuit allows the output of a 10 kc. oscillator 
to feed into a decade scaler. Thus, each ex- 
posure is read directly on the scaler to the 
nearest 0.1 millisecond. Inaccuracies in ex- 
posure time t are completely negligible in 
comparison to measurements of ¢., k, d, and 
f. 

Both systematic and random errors are 
inherent in the calculation of ¢, by means of 
equation 1. Assigning seven-percent error to 
d., 2.5 percent to k, and 10 percent to d, the 
error in ¢, is estimated to be about +21 per- 
cent. Since the exposure time is measured 
to better than 0.1 percent, Q, from equation 
(2) would also be +21 percent for the total 
error. 


RETINAL BURN PROCEDURE AND 
FUNDUS PHOTOGRAPHY 


Chinchilla gray rabbits, mature and of 
male sex, were used; their body weights 
ranged from 3.0 to 5.0 kg. Animals with 
exceptionally light or excessively dark pig- 
mentation of the fundus were eliminated 
from the study. In all rabbits exposed, the 
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nictitating membrane was excised, the pupils 
dilated to 9.0 mm. or more with one-percent 
atropine, and sodium nembutal (25 mg./kg. 
body weight) injected intravenously for an- 
esthesia. 

The anesthetized animal is placed upon 
an adjustable platform behind the burn 
aperture, the eye being held lightly but 
firmly in place against the plastic annulus 
shown schematically in Figure 1. The vene- 
tian blind attached to the searchlight hous- 
ing remains practically closed during this 
procedure, allowing enough radiation to 
form a retinal image which can be seen in 
the fundus camera but not enough to dam- 
age the fundus irreversibly. Manipulation 
and co-ordination between the fundus cam- 
era observer and his team mate holding the 
rabbit make it possible to place the image on 
a desirable portion of the retina. With ex- 
perience, it has proved feasible to produce 
several burn lesions on the same fundus 
without overlapping. 

When the observer is satisfied as to the 
location of the image, he raises a lever which 
initiates the following sequence of events: 
the rotating shutter shown in Figure 3 
slides into a fixed position, intercepting the 
radiation beam by means of the flag; at the 
same time the mirror is removed from the 
beam and a microswitch energizes a solenoid 
which opens the venetian blind, allowing 
the full intensity of the radiation beam to 
strike the shutter flag. The observer oper- 
ates lever (7) which triggers the shutter. 
After the exposure through the slot in the 
rotating disc, the flag returns to its original 
position between the burn aperture and the 
radiation beam before the disc can complete 
a revolution and produce a second exposure. 
Upon lowering the lever which slides the 
shutter back into its original position, the 
venetian blind closes and the operation is 
over. The entire procedure requires less than 
a second. 

The method outlined above is not suitable 
for fundus camera photography during the 
production of the burn because the small 
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mirror is removed from the beam to allow 
full irradiance to the cornea. Photography 
during the burning process is accomplished 
by employing a Compur shutter in place of 
the revolving shutter and keeping a tiny 
mirror fixed in position. This mirror re- 
duces by 10 percent the irradiance, ¢., but 
does not cast a shadow on the retina, since 
it is close enough to the cornea to be within 
the focal plane of the optical system. 
Exposure times of 0.5 sec. or more are 
used to photograph the progress of the le- 
sion. The camera is triggered automatically 
just prior to opening the Compur shutter 
and runs at 70 frames per sec. until stopped 
manually. Fundus photography at 70 frames 
per sec. was employed at an early stage of 
the investigation ; a total of 12 Kodachrome, 
16-mm. films were exposed. These proved 
invaluable in guiding the research program. 
Figure 4 illustrates one of these films. 
Blanching of the retina as seen after several 
exposed frames suggested that this might 
be used as a criterion of irreversible dam- 
age. Calculations based on 14 burns to 10 
animals gave 3.56 + 0.65 cal./cm.’ as the 
thermal dose required to produce blanching 
for a retinal image diameter of 1.1 mm. 
When an image diameter of 0.71 mm. was 
used, the dose to produce blanching was 
4.93 + 1.33 cal./em.*, thus illustrating the 
effect of image size upon the burn threshold. 
These Kodachrome films when viewed on 
a screen with a movie projector present 
some interesting phenomena. During the 
first few frames a bright red patch with ret- 
inal anatomic details is visible and the 
shadow of the carbon arc holder can be seen. 
As the exposure continues, a whitish gray 
blanching develops within the red patch and 
progressively grows into a kidney shaped 
area surrounding the shadow of the carbon 
arc holder. This blanched area gradually ex- 
pands until it erases the shadow of the arc 
holder and covers the entire irradiated area 
by the 60th to the 70th frame. 
At a later stage in the research program 
it was discovered that for short exposure 
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times (20 to 250 ms.) corresponding to low 
doses of thermal energy an ophthalmoscopt- 
cally observable lesion would develop on the 
rabbit retina two to three minutes after the 
exposure. The lesions were invariably kidney 
shaped for limiting apertures of three-in. di- 
ameter or greater, were difficult to see, and 
exhibited a yellowish tinge. These observa- 
tions led to the concept of a minimal lesion 
which could be used as a sensitive index of 
irreversible change in the retina. Histologic 
data support this arbitrary but valuable cri- 
terion for minimal damage. Fundus photog- 
raphy during burn production has been dis- 
carded as a quantitative method of deter- 
mining burn threshold and a time consuming 
but more sensitive technique developed; it 
consists of varying the exposure time from 
shot to shot while holding ¢, and d constant, 
and waiting five minutes before evaluating 
the result. Ophthalmoscopic observation pro- 
vides a yes or no answer, burn or no burn. 
Probit analysis is utilized to evaluate the 
data in terms of a RD-50 thermal dose (that 
dose which produces a minimal lesion within 
five minutes in 50 percent of the exposures). 

The hit-or-miss technique has been used 
exclusively to study the effects of rate of 
delivery of thermal energy, image size, and 
pulse shape. The special shutter described in 
Figure 3 was designed for this purpose. A 
total of 163 rabbits involving 1,298 expo- 
sures, an average of four exposures to each 
eye, has been used. 

Fundus photography during progress of 
the burn leads to a better understanding of 
the pathogenesis of thermal injury to the re- 
tina. It provides a reasonable explanation of 
the kidney shaped lesion, and demonstrates 
graphically that lesion size is less than image 
size for short exposures. Furthermore, it 
gives some insight into the conduction phe- 
nomenon going on within the retina during 
the influx of thermal energy and helps to 
explain why the burn threshold is a func- 
tion of image size. It seems natural to pos- 
tulate that the highest temperatures on the 
retina will be at the center of the image, 
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Fig. 4 (Ham, et al.). Photo sequence taken with fundus camera at 70 frames per sec. Read top to 
bottom, left to right. 
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since heat conduction is proportional to the 
thermal gradient and this will be least at the 
center of the image and greatest at the 
edges. For the image on the retina of an 
atomic fireball whose diameter grows rap- 
idly during the first 100 milliseconds after 
detonation, this phenomenon will be exag- 
gerated. While the thermal dose delivered by 
the first pulse from a fireball may not be 
sufficient alone to produce a lesion at mod- 
erate distances from ground zero because of 
the rapid dissipation of heat by the tiny 
image diameter, it, nonetheless, contributes 
energy at the center of the image during the 
first few milliseconds; this is followed by a 
large input of thermal energy over an in- 
creasingly larger image diameter during the 
next 100 milliseconds. The highest tempera- 
tures at all times will be at the center of the 
image. This may help to explain the crater 
effects observed by Byrnes and Rose,* * on 
lesions in humans and rabbits at intermedi- 
ate distances from the explosion. At close 
distances to the detonation where the image 
of the fireball on the retina during the first 
pulse approaches reasonable dimensions and 
the irradiance rises rapidly to formidable 
values, the explosive effects on the retina 
described by these authors occur. 

The dependence of threshold thermal dose 
upon rate of energy input to the retina has 
been investigated for several image diam- 
eters on the retina ranging from 1.1 mm. to 
0.18 mm. The biologic criterion in all cases 
was the RD-50 to produce a minimal lesion 
within five minutes after exposure. Square 
wave pulses (_f7_) ranging in duration from 
20 ms. to 250 mis. were used. Four sets of 
values for the retinal irradiance ¢, were 
obtained by interposing neutral gray filters 
in the radiation beam. These filters did not 
change the spectral quality of the radiation. 
Irradiance at the cornea, ¢., was measured 
at the beginning and the end of the experi- 
mental run, the mean value being taken. 
The pupillary diameter, D, was always eight 


mm. 


A typical probit analysis of an experiment 


WILLIAM T. HAM, JR. ET AL. 


using the three in. diameter limiting aper- 
ture is shown in Table 4. Irradiance, ¢,, was 
49.6 cal./cm.*/sec. as calculated by equa- 
tion 1. The retinal dose, Q,, given in column 
1 was calculated for each exposure by means 
of equation 2. The time t for each exposure 
was measured to 0.1 ms.; t was varied at 
will by means of a variac which controlled 
the angular velocity of the shutter disc. 
(—) indicates no burn; (+) indicates a 
burn. 

A complete summary of all exposure 
data, including that obtained for various 
pulse shapes, is given in Table 5. In Figure 
5, dr, in cal./cm."/sec., is plotted against the 
average exposure time, t, in milliseconds, 
for constant irradiance ( J”. ) exposures. 
Each curve represents a different image 
diameter d and the family of curves demon- 
strates how reciprocity failure depends 
upon image size. One data point for a 0.75 
in. diameter limiting aperture (d = 0.18 
mm.) appears in the upper right hand cor- 
ner of Figure 5. It was not possible to ob- 
tain minimal lesions for exposure times less 
than 200 ms. with this aperture because the 
carbon arc source was unable to provide the 
necessary irradiance. The curves are dotted 
beyond the experimental points to illustrate 
their tendency toward convergency as the 
exposure time decreases. It is unfortunate 
that data in this region are not available be- 
cause of limitations in the radiant source. 
True reciprocity would be represented by a 
hyperbola, ¢, X t = constant. It is apparent 
that failure to obey the reciprocity relation 
increases markedly as the diameter of the 
image on the retina decreases, until at image 
diameters of 0.18 mm. it becomes almost a 
straight line. 

Another method of depicting the data is 
shown in Figure 6, where the thermal dose, 
Q,, in cal./cm.* is plotted against the ex- 
posure time, t, in milliseconds. Here, failure 
to obey the reciprocity relationship is illus- 
trated by the increasing slope of the family 
of lines as the image diameter decreases. 
The lines are dotted beyond the experi- 
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A TYPICAL EXPERIMENT ILLUSTRATING THE RD-50 CALCULATION 


Q, in“cal./em.* 


+ =lesion —=no lesi Probits 
1.48 — 1.75— 
1.68 — 1.73— 11 exposures 
1.71— 1.74— 1 lesion 
1.72— 1.74— 9.1% probit = 3.67 
1.75+ 1.75— Av. dose = 1.71 cal./cm.? 
1.75— 
1.77— 1.77+ 8 exposures 
1.78— 1.78+ 3 lesions 
1.79+ 1.79— 37 .5% probit = 4 .68 
1.79 — 1.80— Av. dose = 1.78 cal. /cm.* 
1.80— 1.82— 1.83+ 
1.82 — 1.82 — 1.84+ 15 exposures 
1.82+ 1.82+ 1.85+ 7 lesions | 
1.82+ 1.83— 1.86— 46.7° probit =4.92 
1.82— 1.83+ 1.90 — Av. dose = 1.83 cal./cm.* 
1.91+ 1.93— 
1.91+ 1.94+ 9 exposures 
1.92— 1.96+ 7 lesions 
1.92+ 1.96+ 77.8% probit =5 .77 
2.2 Av. dose = 1.96 cal. /cem.? 


1.85 
Av. t=——— = 37.3 ms. 
49.6 


Fig. 5 (Ham, et al.). Retinal ir- 
radiance vs. time for minima! le- 
sions with the square wave at vari- 
ous retinal image diameters. 


(Limiting Aperture = 3" diam. ¢,=49.6 cal./cm.*/sec.; D=8 mm.; d=0.71 mm.; f=0.88; k=0.78; 4, 
= (0.468 cal./cm.*/sec. 75% transmission, gray filter in beam; 43 exposures on 5 rabbits.) 


RD-50 = 1.85 cal./cm.* as read off probit regression line. 


vs. for lesions 
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TABLE 5 
SUMMARY OF ALL EXPOSURE DATA 


d t 
AP. Retinal Dso ev. No. 

4.5 1.1 55 .6 1.09 7.7 19.6 58 il 
- 4.5 1.1 42.6 0.92 8.8 21.6 58 10 
- 4.5 1.1 22.0 1.25 5.0 56.8 61 10 
“ 4.5 1.1 14.2 1.31 2.0 92.0 65 10 
es 4.5 1.1 10.7 1.74 0.98 163.0 49 6 

4 3.0 0.71 65.0 1.75 6.0 26.9 50 8 : 
“ 3.0 0.71 49.6 1.85 1.9 37.3 43 5 
= 3.0 0.71 39.7 2.27 1.4 57.2 36 5 
- 3.0 0.71 25.8 2.70 0.66 105 .0 27 3 
4 3.0 0.71 19.3 2.78 0.63 144.0 39 5 
a 1.5 0.36 73.0 2.18 2.1 29.9 39 4 
© 1.0 0.24 69.6 3.47 0.95 49.9 27 2 
- 1.0 0.24 55.6 6.06 8.4 109 .0 §2 6 
. 1.0 0.24 $1.1 12.2 1.75 239 .0 35 5 
. 0.75 0.18 74.2 15.4 3.7 207 .5 14 2 
> ae 4.5 1.1 37.9 1.29 4.1 34.1 40 4 
> 4.5 1.1 28.1 1.45 1.3 51.5 43 4 
. 4.5 1.1 20.5 3.14 1.75 155.4 38 4 
4.5 1.1 12.0 2.96 0.71 246.7 41 4 
ae 4.5 1.1 39.9 1.48 1.7 37.1 37 5 
S 4.5 1.1 29.0 1.54 0.62 53.1 39 5 
© 4.5 1.1 20.8 2.50 0.43 120.2 38 6 
S 4.5 1.1 11.7 2.87 0.22 245.2 41 5 
Ww eo, 4.5 1.1 44.7 0.98 4.0 21.9 42 5 
" 4.5 1.1 31.7 1.10 1.7 34.7 38 4 
- 4.5 1.1 22.5 1.60 1.6 70.9 38 3 
° 4.5 1.1 13.1 3.18 1.2 243.0 39 4 
4.5 1.1 46.8 1.06 22.6 41 4 
= 4.5 1.1 33.9 1.17 3.0 344.3 42 4 
* 4.5 1.1 24.7 1.74 1.6 70.4 44 6 
. 4.5 1.1 14.2 2.16 0.5 152.0 44 4 
TOTAL 1,298 163 


mental data points to illustrate their tend- 
ency to converge to a thermal dose of ap- 
proximately 1.0 cal./em.* For relatively 
large image diameters (1.1 mm.), the de- 
parture from reciprocity is small, the thresh- 
old dose ranging only from 1.0-1.7 cal./cm.? 
for exposures over the range 20-160 ms. In 
the case of small image diameter (0.24 
mm.), the departure is marked, ranging 
from 3.5-12.2 cal./em.*? for an exposure in- 
terval of 50-240 ms. 

This drastic departure from reciprocity 


for small image sizes can be explained quali- 
tatively by the increased efficiency of con- 
duction to the surrounding tissues as the 
size of the cone of radiant energy on the 
retina decreases. For example, it was not 
possible to produce an observable lesion in 
the rabbit retina when a limiting aperture 
of 0.5-inch diameter was used to define the 
cone of radiation incident on the cornea, 
even with an irradiance of 70 cal./cm.*/sec. 
and an exposure time of 1.14 sec. The im- 
age diameter on the retina in this case was 
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Fig. 6 (Ham, et al.). Threshold oF 
dose vs. time with the square wave et 
at several retinal image diameters. 3 7L 
3 
SF 
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0.12 mm. The natural assumption here is 
that thermal energy at input values up to 
70 cal./em.*/sec. is conducted away to the 
surrounding tissue so rapidly that the tem- 
perature on the retina does not reach a 
value which will produce irreversible dam- 
age. Undoubtedly, the vitreous humor plays 
a role in this efficient dissipation of energy. 
Henriques’ has developed a theory of 
thermal damage which has been discussed 
critically by Fugitt."* The skin damage inte- 
gral is not readily applicable to retinal tis- 
sue bathed in vitreous humor; furthermore, 
the assumptions underlying this interesting 
attempt to apply rate process theory to ther- 
mal injury are questionable. Fugitt* has 
analyzed the data shown in Figures 5 and 6 
im terms of his heuristic equation by plotting 
in t vs. 1/¢,. While there is some evidence 
that these data may be interpreted as the 
simultaneous combination of two different 
rate processes, it is not as convincing as that 
shown for Mixter’s data.** No experimental 
data on time-temperature relationship at 
the retina during irradiation are available. 
We are of the opinion that biologic 
changes capable of observation by ophthal- 


* We are indebted to Dr. Charles H. Fugitt for 
his analysis of our data and his stimulating 
criticism. 


moscope are too gross to be interpretable in 
terms of rate process theory. Basic studies 
of this nature are best pursued with a single 
molecular species or a mixture of two or 
more species. 

The dependence of threshold thermal dose 
upon retinal image size has profound bear- 
ing on the retinal hazard from nuclear ex- 
plosions. Flash burns to the skin do not 
exhibit this phenomenon to the best of our 
knowledge. This does not seem surprising 
when orders of magnitude are considered ; 
the retinal image sizes considered here range 
from 1.1 mm. to 0.12 mm.! whereas, most 
experimental flash burn studies on unpro- 
tected skin involve areas of several cm.’ 
Thermal gradients of appreciable magni- 
tude would occur only at the edges of these 
relatively large areas. Figure 7 shows 
graphically the dependence of threshold dose 
on image size. Threshold dose, Q,, in 
cal./em.* is plotted against retinal image 
diameter in mm. for square wave ex- 
posures. Each curve represents dose vs. 
image size at a specific value of irradiance. 
For the maximum irradiance value of 74 
cal./cem.*/sec. it was necessary to extrapolate 
the experimental data in Figure 5 as shown 
by the dotted portions on the curves. 

Examining the family of curves in Figure 
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Fig. 7 (Ham, et al.). Threshold dose vs. retinal 
image size for several retinal irradiances. 


7, it should be noted that when the image 
diameter decreases below 0.3 mm. _ the 
threshold dose increases dramatically. The 
cross-over point at approximately 0.8 mm. 
is interesting ; here, different irradiances re- 
quire the same threshold dose. Apparently, 
rate of energy input (¢,) and thermal dis- 
sipation to surrounding tissue reach dy- 
namic equilibrium at this image size and rec- 
iprocity is obeyed for irradiances ranging 
from 40 to 74 cal./em.*/sec. The shadow 
from the carbon arc holder may have some 
influence upon this anomalous behavior at 
d= 08 mm. The presence of this shadow 
within the image area is conducive to an 
efficient dissipation of energy by conduction. 
The effect of the shadow is to increase the 
thermal dose necessary to produce a mini- 
mal thermal lesion. However, the shadow 
has no effect on the thermal dose at image 
sizes of 0.36 mm. or less, since the limiting 
apertures producing these images are dis- 
placed deliberately off-center to avoid the 
shadow of the carbon arc holder. 


THE EFFECT OF PULSE SHAPE UPON 
THE THERMAL THRESHOLD 

The special shutter described in Figure 3 
can be modified to produce pulse shapes 
other than square waves. Four types of 
pulses have been studied: a sawtooth pulse 
( J\_ ), the reverse sawtooth ( ), a 
trapezoidal pulse ( / 1), and a spiked 
pulse (_\/~L). The two types of sawtooth 
pulse were designed to study the influence 
of rapid vs. gradual rise in irradiance for 
equal thermal doses. The trapezoidal pulse 
was designed to simulate grossly the second 
phase of the atomic fireball as described in 
“Effects of atomic weapons.”"* The irradi- 
ance rises rapidly to a maximum value and 
recedes more gradually to where it is cut 
off sharply by the blink reflex which for 
man is about 100 ms. The rabbit blink re- 
flex takes longer (200 to 250 ms.). The 
spiked pulse represents an attempt to dupli- 
cate the first pulse of the fireball, followed 
by the main radiation phase. 

An illustration of the four types of pulses 
is provided in Figure 8 which consists of 
actual trace photographs taken on a Tek- 
tronics oscilloscope by means of a photocell. 
Successive traces of each pulse type were 
photographed for planimeter measurements 
to determine experimentally the fraction of 
the square wave dose delivered by the pulse. 
For example, the average irradiance during 
a sawtooth exposure is 58.9 percent of the 
maximum irradiance as measured by the cal- 
orimeter ; the thermal dose is calculated by 
multiplying the average irradiance by the 
exposure time. Only the 4.5-inch diameter 
limiting aperture is used in studying the 
various pulse shapes, so that image diam- 
eter will be constant at 1.1 mm. The bio- 
logic criterion is again the RD-50 dose. to 
produce a minimal lesion within five min- 
utes after exposure. A complete summary 
of the pulse data has already been given in 
Table 5 which also lists the square wave 
data. 

Column 5 in Table 5 gives the RD-50 
dose in cal./cm.* with the standard devia- 
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Fig. 8 (Ham, et al.). Oscillograph traces of the four pulse shapes used in this study. 


tion of each probit analysis expressed as a 
percentage or c.v. The c.v. is less than 10 
percent for each determination of dose and 
can be taken as a criterion of the precision 
of the data. It is difficult to separate the 
systematic errors from the random var- 
iables but the c.v.’s listed in Table 5 give a 
good estimate of the latter. It should be 
noted that the largest errors occur for the 
shortest exposure times; this is attributed 
mainly to random fluctuations in the inten- 
- sity of the carbon arc. The over-all accuracy 
which includes both systematic and random 
errors is estimated at 21 percent but the 
data are reproducible to within a precision 
of 10 percent. 

A plot of average irradiance vs. exposure 
time is given for the four pulse shapes in 
Figure 9. An alternate plot of thermal dose 
vs. exposure time is shown in Figure 10. 
The square waves taken from the previous 
data in Figure 6 are also shown in Figure 10 
for comparison. There does not seem to be 
any significant difference between the two 
types of sawtooth pulses; in fact, the data 
do not show any major differences for any 
of the four pulse shapes. There does seem 
to be a slight tendency toward divergency 
between the pulses in the middle range of 
exposures (100 to 180 ms.) but there is a 


definite trend toward convergency at both 
ends of the exposure range. 

Comparison of the four pulses with the 
square pulse producing a 1.1 mm. image 
diameter on the retina shows that the square 
pulse is more efficient in producing a mini- 
mal lesion except at the short exposure 
times. For example, exposures of 100 ms. 
duration produce a minimal lesion for an 
irradiance of 14 cal./cm.*/sec. in the case of 
a square pulse, whereas it requires an av- 
erage irradiance of approximately 20 
cal./em.*/sec. for the other pulse shapes. 
This anomalous behavior is not apparent 


Fig. 9 (Ham, et al.). Retinal irradiance vs. time 


for minimal lesions with the 4.5-inch limiting aper- 
ture (solid line). Dashed line, average for the four 
pulse shapes. 
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Fig. 10 (Ham, et al.). Threshold dose vs. time for 
various limiting apertures and pulse shapes. 


for short exposure durations (20 to 35 
ms). It is probable that at the high irradi- 
ances corresponding to short exposure 
times pulse shape has little influence upo2 
the conduction of heat to the surrounding 
tissue; there is little time for conduction 
phenomena to take place regardless of how 
the energy is fed in as a function of time. 
On the other hand, at exposure times of 50 
ms. or greater, pulse shape does seem to 
affect the rate at which energy is dissipated 
to the surrounding tissue. The shadow of the 
carbon arc holder which is present within 
all retinal images produced with a 4.5-inch 
diameter limiting aperture is an additional 
complication. 

An attempt was made to study this phe- 
nomenon further by comparing square and 
triangular pulses at smaller image diameters 
on the retina where the shadow of the arc 
holder is not present. In Figure 10, two 
points for a sawtooth pulse producing a 0.24 
mm. diameter image on the retina are 
plotted for comparison with equivalent 
square pulses. The opposite effect is noted ; 
namely, the sawtooth pulse is significantly 
more efficient in producing a minimal le- 
sion than the square pulse. It is unfortunate 
that more data On pulse shape thresholds 
at the smaller image diameters are not avail- 
able since the effect of pulse shape seems to 
be more pronounced at these smaller image 
sizes and the direction of the effect is in 


keeping with former findings for flash 
burns on human volunteers." However, the 
maximum irradiance available from the car- 
bon arc is not sufficient to produce minimal 
lesions in less than 100 ms. exposure time 
because of the high thermal threshold and 
the necessary sacrifice of thermal energy for 
pulses other than square waves. We do not 
believe that the effect of puise shape plays 
an important role for exposure times under 
20 milliseconds in duration. The sudden in- 
put of energy, before conduction phenomena 
to surrounding tissue can play an effective 
role, raises the temperature to a level where 
irreversible changes (denaturation of pro- 
tein, for example) take place ; the manner in 
which irradiance varies with time (pulse 
shape) is unimportant for these short ex- 


posures. 


CLINICAL AND HISTOLOGIC DESCRIPTION 
OF BURN LESIONS 


The concept of a minimal lesion which 
developed during this investigation has fo- 
cussed attention on mild vs. severe burns of 
the retina. For purposes of classification, 
the following distinctions between mild and 
severe lesions may be stated: 


SEVERE BURNS 

These are visible ophthalmoscopically im- 
mediately after exposure; they appear 
white, usually round or slightly oval, but no 
outline of the shadow from the arc holder 
can be distinguished in the larger burns; a 
small halo of lesser density and of an orange 
or yellowish hue appears around the lesion 
within the first few minutes after exposure ; 
a slight vitreous haze overlying the lesion is 
usually observed for the first three or four 
days after exposure. 


MILD BURNS 

These are not visible immediately after 
exposure but require one to three minutes 
to develop ; the color is yellowish or slightly 
orange, corresponding in appearance to the 
halo. observed around severe burns: the 
shape is invariably “kidney bean” because 
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Fig. 11 (Ham, et al.). Histologic sections of retinal lesions. (A and B) Mild lesions. (C) Severe lesion. 
(D) Adjacent mild lesions. 


of the shadow of the arc holder within the 
image on the retina; for small lesions not 
involving the shadow of the arc holder, the 
shape is round; no vitreous haze above the 
lesion is observable. 

The clinical and histologic findings in the 
severe burns have been described pre- 
viously.” This types of lesion which extends 
into the sclera has possible clinical applica- 
tion. Heat coagulation by this method has 
the same effect upon the retina and choroid 
as electrodiathermy and could be used thera- 
peutically in most instances where the latter 
is indicated. Modifications of the apparatus 
can be made to facilitate a better localization 
of the image on the desired part of the re- 
tina. Weve’® and Meyer-Schwickerath” 
have utilized this type of treatment recently 


in retinal detachment with central tears and 
in malignant tumors of the eye. 

From two to three globes corresponding 
to each type of exposure producing mild 
lesions at various aperture sizes, delivery 
rates, and pulse shapes have been processed 
histologically.* Figure 2 illustrates the typical 
histologic appearance of the mild lesions (A, 
B) as contrasted to a severe (C) lesion which 
is included for comparison. Also shown are 
two adjacent mild lesions on the retina (D). 

In the mild lesions, the appearance is as 
follows: in globes enucleated within the 
first few hours after the burn, the lesions 


* Through. the courtesy of Dr. A. B. Reese, In- 
stitute of Ophthalmology, Presbyterian Hospital, 
New York City, the globes were fixed and sent to 
Mr. Edward Gonzales for sectioning and staining. 
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are confined to the pigment epithelium and 
to the outer retinal layers; there is folding 
of the pigment epithelium and pyknosis of 
the nuclei of the epithelial cells; the. struc- 
ture of the rods and cones is lost completely, 
this layer appearing homogeneously red; in 
most instances, there’ is inward folding of 
the inner retinal layers because of disrup- 
ture of the outer nuclear layer and the rods 
and cones; the cell bodies are fragmented 
and the nuclei appear very dark and pyk- 
notic in the outer nuclear layer; the normal 
architecture is grossly disarranged in this 
layer in contrast to the findings for severe 
lesions where necrosis but no observable 
disruption of the outer nuclear layer takes 
place; the inner nuclear layers, though 
folded, appear relatively normal, showing 
only an occasional pyknotic nucleus; the 
nerve fibers also appear normal or just 
slightly edematous; choroidal involvement 
was not observed during the acute phase 
except for some very questionable hyper- 
emia; it is believed that the inward folding 
of the retina due to disrupture of the outer 
retinal layers is a distinct histologic charac- 
teristic of the mild lesion immediately fol- 


lowing its production. The bulge into the 


vitreous is no longer observable in globes 
enucleated and fixed several days after 
burning. Healing takes place by prolifera- 
tion from the pigment epithelium cells and 
from the pigment cells of the choroid, ulti- 
mately leaving a retinal scar with consider- 
able thinning of the retina in the lesion 
area. From these observations it can be as- 
sumed that, although mild, these lesions lead 
to cessation of retinal function in the in- 
volved area because of destruction of the 
rods and cones. The mild lesion or threshold 
burn is therefore a suitable biologic criterion 
for threshold damage to the retina. 

The histologic appearance of the mild 
lesion substantiates the findings of Byrnes, 
et al.,* in that absorption of thermal energy 
seems to take place almost wholly within the 
pigment epithelium and the pigment cells 
of the choroid. We are not aware of any 


investigation of burn threshold in the retina 
as a function of spectral quality of the 
radiation. In the absence of more detailed 
knowledge, it seems justified to assume that 
melanin plays an important role in thermal 
energy absorption since it is known to be 
the principal pigment substance present in 
the pigment epithelium and the choroid." 
Judging by the percent reflectance vs. wave- 
length curve given by Hall, et al.,"* it seems 
that melanin absorbs strongly throughout 
the range 400 to 700 millimicrons, reaching 
a peak at 400 millimicrons. The same au- 
thors give a reflectance curve for blood 
which indicates that it also absorbs strongly 
in the visible region of the spectrum. It is 
probable, therefore, that wavelengths in the 
visible region, 400 to 700 millimicrons, 
which also have a high transmission coeffi- 
cient through the ocular media of the rab- 
bit,** are mainly responsible for thermal 
injury to the retina. A study of the influ- 
ence of spectral quality upon the production 
of retinal burns would provide valuable data 
which would be helpful in assessing the 
thermal radiation effects of the atomic fire- 
ball. 


DISCUSSION IN RELATION TO 
NUCLEAR WEAPONS 
The thermal dose, Q., in cal./cem.* inci- 
dent on the cornea from an atomic fireball 
can be estimated by means of the equation 


—aR 
e (3) 
where E is the total thermal yield in calories 
from the weapon, R is the slant range in 
KM from the explosion, and a is a mean 
attenuation coefficient of the atmosphere for 
the thermal radiation emitted by the fire- 
ball.** E is taken generally to be approxi- 
mately 6.7 X 10** cal. for a nominal weapon 
(20 KT). It is assumed usually that the 
ratio of thermal yield to total yield does not 
vary greatly for weapons over a moderate 
range of KT’s. An accurate estimate of a 
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is difficult but for the purposes of this dis- 
cussion @ will be taken as 0.1 km“; this 
amounts to an average mean free path for 
photons of 10 km. or 6.2 miles, correspond- 
ing to a clear atmosphere where the visibil- 
ity is about 25 miles. It is important to 
emphasize that the exponential attenuation 
factor in equation (3) is peculiarly im- 
portant to this discussion since only those 
photons which have not been scattered or 
absorbed can contribute to the image of a 
fireball on the retina. Scattered photons inci- 
dent on the cornea would irradiate the en- 
tire fundus, contributing a negligible ther- 
mal dose to the area occupied by the image 
of the fireball. The thermal dose on the re- 


tina, Q,, is given by 


Q. X D* 0.80 


Q: (4) 


where 0.80 is the average transmission co- 
efficient through the ocular media of the 
rabbit eye for a black body at 5,800°K as 
determined from the data in reference 10 
and D is the pupillary diameter. The diam- 
eter of the fireball image on the retina is 


d = = x (focal length) (5) 


where F is the diameter of the fireball. F is 
a function of time after the detonation but 
the fireball of a nominal weapon (20 KT) 
increases in diameter rather slowly after 
the first phase and it is legitimate for this 
discussion to take an average value for F 
(780 ft. for a 20 KT yield) since the im- 
terest here is focussed on threshold effects 
at large distances R from the explosion 
where the possible effect of the first fireball 
phase upon the production of threshold le- 
sions may be safely ignored for weapons 
of 100 KT or less. In the case of megaton 
weapons, the first phase of the fireball may 
occupy the entire period of the blink reflex 
and it might be necessary to take account of 
F as a function of time. Fireball diameters 
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are proportional to the two-fifths power of 
the yields. Thus, if F is taken as 780 ft. in 
diameter for a 20 KT weapon, the diameter 
of a 100 KT fireball would be 780 ft. multi- 
plied by the cube root of 5.0 or 1,480 ft. 
Equations (3), (4), and (5) may be 
combined to give the total or integral retinal 
dose Q, as a function of R for a given 


weapon 


(6) 


where 


4m (focal length)" 


7 
0.80 X D* 


For a rabbit with equivalent focal length of 
one cm. and a pupil diameter of 0.8 cm., 
A = 24.5; in the human, the equivalent 
focal length may be taken as 1.7 cm. and 
A = 71 for a pupil diameter of 0.8 cm. 
Figure 12 is a semilog plot of Q, in 
cal./cm.* for the rabbit vs. the slant range R 
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Fig. 12 (Ham, et al.). Total dose in cal./cm’ to 
the rabbit retina vs. distance from bomb for several 
kilotonnages. 
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in km. for one, 20, 50, and 100 KT 
weapons. The pupillary diameter of the rab- 
bit was taken as 0.8 cm and @ was assigned 
a value of 0.1 km™ corresponding to 25- 
mile visibility. 

The thermal dose, Q,, as given in Figure 
12 represents the maximum integral dose 
delivered to the retina of the rabbit for in- 
finite exposure time, regardless of pulse 
shape, or time of delivery. It is simply an 
idealization representing the maximum dose 
which the retina would receive in a very 
clear atmosphere if the pupillary diameter 
were 0.8 cm. corresponding to dark adapta- 
tion, and there was no blink reflex or other 
phenomenon to interfere with the delivery 
of the energy to the retina. 

The purpose of calculating the retinal 
dose to the rabbit under maximal conditions 
for several weapon yields is to provide or- 
ders of magnitude as a basis for discussion 
of the various factors investigated in this 
report and to use these factors to estimate 
the distance from a weapon at which a 
threshold burn may be reasonably expected. 


The constants used in arriving at Q, by _ 


means of equation (6) are arbitrary and 
subject to reappraisal in terms of more de- 
tailed experimental data as it becomes avail- 
able. For example, equation (6) can be used 
for a particular shot in Nevada where reas- 
onably accurate estimates for E, F, and 
may be known. However, a calorimetric de- 
termination of Q,, the thermal dose to the 
cornea, must be made with a well-collimated 
calorimeter to exclude scattered radiation; 
otherwise, the reading would be high in 
relation to the dose which can be focussed 
on the retina. 

As mentioned previously, Byrnes, et al.,* 
have reported “chorioretinal” burns in three 
out of 10 rabbits exposed at 42.5 miles or 
68.4 km. from a bomb. Referring to Figure 
12 and taking a 50 KT weapon as an ap- 
proximation of this shot, the total dose, Q,, 
to the retina would be roughly 0.7 cal./cm.? 
on the assumption that the rabbit did not 
blink. If it be assumed that all of this en- 


ergy be delivered in 250 ms. (approximate 
value of blink reflex in rabbits) the average 
irradiance, ¢,, on the retina would be 2.8 
cal./cm.?/sec. The diameter, d, of the image 
on the retina would be approximately 0.05 
mm., assuming an average diameter for the 
fireball of 323 meters. Referring back to 
Figure 10 it is found that even for a diam- 
eter of 0.24 mm. on the retina, a rapidly ris- 
ing sawtooth pulse must deliver a dose of 
9.0 cal./cm.? to produce a minimal lesion in 
250 ms.; this corresponds to an average ir- 
radiance of 36 cal./cm.*/sec. Furthermore, 
Figure 7 shows that for image diameters of 
0.2 mm. and irradiances of 74 cal./cm.*/sec., 
the threshold dose is about 15 cal./cm.? for 
square waves; it was also found that irradi- 
ances of 70 cal./cm.?/sec. for exposure in- 
tervals of one second or more did not pro- 
duce an observable lesion when the image 
diameter on the retina was 0.12 mm. 

It would appear that the production of 
lesions at 42.5 miles is completely incompat- 
ible with the results of this investigation. 
However, it would be unsound to form such 
a conclusion because of the large effect ex- 
erted upon Q, in equation (6) by the at- 
tenuation factor e*"; a was taken as 0.1 
km., visibility about 25 miles. 

The atmosphere at the Nevada proving 
grounds is notoriously clear and if a be 
taken as 0.05 km., the retinal dose at 42.5 
miles becomes 22 cal./cm.* and the irradi- 
ance 88 cal./cm.*/sec. on the assumption 
that the entire dose was delivered in 250 ms. 
It is quite possible that 20 to 30 percent of 
the dose was delivered within this time in- 
terval, so that Q, might range from 4.4 to 
6.6 cal./cm.? and the irradiance from 17.6 to 
26.4 cal./cm.*/sec. This serves to emphasize 
the extreme criticality of dose calculations 
upon the atmospheric attenuation factor. 

It is also worth pointing out that spectral 
quality will vary with distance since Ray- 
leigh scattering preferentially removes the 
short wavelengths, and water vapor, if pres- 
ent, will remove the infrared. Atmospheric 
attenuation may be affected also by tem- 


perature inversions and other phenomena. 
Transmission through the atmosphere is a 


complex problem dependent upon many 


variables and it is not possible to eliminate 
the probability of retinal burns at extreme 
distances under special circumstances. It 
can be said, however, that attenuation co- 
efficients less than 0.1 km." are a rare oc- 
currence in most parts of the world and it is 
extremely improbable that retinal burns in 
rabbits or man will occur at distances of 40 
miles or more through the atmosphere. 

In the absence of any experimental data 
it is permissible to adopt the hypothesis that 
the sensitivity of the human retina to ther- 
mal injury is the same as that of the rabbit. 
The remainder of this discussion will be 
devoted to this hypothesis with the addi- 
tional assumption that the transmission co- 
efficient through the ocular media for both 
rabbit and man may be taken as 0.80. If the 
equivalent focal length of the human eye be 
taken as 1.7 cm., equation (6) may be used 
to calculate the total dose, Q,, to the human 
retina for various weapon yields. This has 
been done in Figure 13 where Q, in cal./cm.’ 
is plotted against slant range R in km. for 
one, 20, 50, and 100 KT bombs. The sole 
difference between Figure 12 for rabbits 
and Figure 13 for humans is the equivalent 
focal length which makes the constant A 
(equation 7) 71 rather than 24.5. 

Once again, the constants used in equa- 
tion (6) are arbitrary and subject to revi- 
sion in terms of available data. The authors 
have chosen a value for a of 0.1 km.-* (25- 
mile visibility) and a maximum dilation of 
the human pupil of 0.8 cm. in order to in- 
vestigate the distance at which a human 
threshold burn might be expected to occur 
under fairly ideal conditions, namely, a 
clear atmosphere and complete dark adapta- 
tion. Values of Q, for various pupillary 
diameters may be calculated by multiplying 
the values taken from Figure 13 by the 
ratio of the squares of the pupillary diam- 
eters. Thus, for a pupillary diameter of 0.3 
cm., the total retinal dose Q, would be re- 
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duced by a factor (3)?/(8)? or 0.14. 

The effect of pupillary diameter upon the 
sensitivity to retinal damage is obvious; 
what is not so obvious at first glance is the 
effect of d, the image diameter on the ret- 
ina. It is generally considered that the rabbit 
eye is more sensitive to retinal damage at a 
given distance than the human eye because 
the energy incident on the rabbit retina will 
occupy a smaller area than the same energy 
on a human retina, thus producing a larger 
energy density or thermal dose. However, 
this investigation has demonstrated that the 
burn threshold depends markedly upon the 
retinal image diameter ; this effect of image 
size together with the longer blink reflex 
in the rabbit tends to cancel out the differ- 
ences in sensitivity between the two eyes. 

The effect of image size upon burn thresh- 
old is more important than pulse shape or 
rate of energy delivery at large distances 
from a bomb. Figure 14 is a log-log plot for 
the human eye of retinal image diameter in 
mm. vs. slant range R in km. for weapon 
yields of one, 20, 50, and 100 KT. The as- 
sumption is made that fireball diameters are 
proportional to the two-fifths power of the 
yields, the average diameter of a 20 KT 
weapon being taken as 780 ft. or 238 meters. 
It should be noted that the fireball image 
diameter on the retina becomes 0.1 mm. for 
a 1.0 KT weapon at approximately 12 km., 
for a 20 KT weapon at 40 km., 50 KT at 
58 km., and 100 KT at 76 km. With the 
irradiances available in the laboratory it was 
impossible to produce an observable lesion 
either ophthalmoscopically or histologically 
when the image diameter on the retina of the 
rabbit was 0.12 mm. or less. The inference is 
strong, therefore, that retinal damage will 
not occur in man unless it can be demon- 
strated that the bomb produces irradiances 
and thermal doses on the retina. at these 
distances which are in excess of those pro- 
duced in the laboratory. The above infer- 
ence must be tempered somewhat by con- 
siderations of rate of energy delivery and 
the effects of pulse shape. 


719 


WILLIAM T. HAM, JR. ET AL. 


TABLE 6 


THE THERMAL DOSE DELIVERED IN 150 Ms. TO THE HUMAN RETINA FOR VARIOUS 
WEAPON YIELDS AND DISTANCES 


Yield R d O- Q, in 150 ms. | Av. ¢, in 150 ms. 
KT km. mm. Cal./cm.? Cal. /cem.? Cal. /cm.*/sec. 
1 24.2 0.05 8.7 6.5 43.3 
15.1 0.08 21.0 15.8 105.0 
1 12.2 0.10 28.0 21.0 140.0 
20 27.0 0.15 12.0 3.4 22.7 
20 20.2 0.20 23.0 6.5 43.3 
20 16.1 0.25 34.0 9.7 64.7 
50 23.3 0.25 20.0 3.0 20.0 
50 19.4 0.30 30.0 4.6 30.7 
50 16.7 0.35 40.0 6.1 40.7 
100 25.5 0.30 19.0 2.3 15.3 
100 21.8 0.35 27.5 3.3 22.0 
100 19.9 0.40 35.0 4.2 28.0 


The blink reflex (approximately 100 ms.) 
provides man with an additional factor of 
safety. Making allowances for biologic varia- 
tion, it is conservative to take 150 ms. as the 
exposure interval to an atomic fireball. The 
fraction of the total thermal dose delivered 
within a specified time interval after detona- 
tion is known; it will vary with the weapon 
yield, being larger for the smaller weapons. 
This phenomenon makes the small weapons 
hazardous to the eye in spite of their rela- 
tively low yield of thermal energy. The 
sharp pulse front in the small weapon also 
contributes to the retinal hazard. 

Table 6 has been compiled with the above 
factors in mind. The retinal image diameter 
of the fireball has been taken from Figure 
14, and is given in column 3; the total ther- 
mal dose, taken from Figure 13, is given in 
column 4; the fraction of this thermal dose 
delivered in 150 ms. is estimated in column 
5 ; and the average irradiance during the first 
150 ms., based upon this estimate, is given 
in column 6. 

The retinal threshold dose at 150 ms. for 
rabbits exposed to a sharp front, sawtooth 
pulse is approximately 5.4 cal./cm.? for an 
image diameter of 0.24 mm. as taken from 
Figure 10. It is extremely unfortunate that 
thresholds for smaller image diameters with 
pulses could not be obtained because of the 
limitations of the carbon arc, The average 
irradiance for this pulse is 36 cal./cm.*/sec. 
and the peak irradiance is 61 cal./cm.*/sec. 


The 1.0 KT weapon at a distance of 15.1 
km. delivers 15.8 cal./cm.* to the retina in 
150 ms., as taken from Table 6; when the 
small image size is taken into account, it is 
doubtful whether this dose would produce a 
minimal lesion. However, the average irradi- 
ance is 105 cal./cm.*/sec. and it seems wise 
to assume that the 1.0 KT weapon would 
produce a minimal lesion at 15.1 km. 

Going to the 20 KT weapon, the image 
diameter is 0.2 mm. at 20.2 km. where the 
thermal dose is estimated to be 6.5 cal./cm.* 
during the first 150 ms. This is close enough 
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Fig. 13 (Ham, et al.). Total dose in cal./cm.* to 
the human retina vs. distance from bomb for sev- 
eral kilotonnages. 
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Fig. 14 (Ham, et al.). Human retinal image 
diameter vs. distance from the bomb for several 
kilotonnages. 


to the laboratory data on rabbits to assume 
that a threshold lesion would be produced at 
20.2 km. 

For the 50 KT weapon, a dose of 4.6 
cal./cm.? in 150 ms. at an image diameter of 
0.3 mm. should produce a minimal lesion 
according to the data on rabbits. Threshold 
effect for the 50 KT weapon is estimated, 
therefore, to occur at 19 to 22 km. 

The 100 KT weapon produces 3.3 
cal./cem.? with an average irradiance of 22 
cal./em.? sec. at 21.8 km. However, the 
image diameter is about 0.35 mm. at this 
distance so that the threshold would be 
somewhat lower than for the rabbit at an 
image diameter of 0.24 mm. It may be 


assumed, therefore, that a minimal lesion 
would be produced at about 21.8 km. from 
the 100 KT weapon. 

It is somewhat startling at first to realize 
that all these estimates for threshold effect 
in weapons ranging in yield from 1.0 KT 
to 100 KT occur within a slant range of 15 
to 22 km. Several factors are compensating 
for each other; a little introspection reveals 
that small weapons because of their high 
rate of delivery and small fireball diameter 
are approximately equivalent to the larger 
weapons with their high thermal yield with 
large fireball diameter but relatively slow 
rate of delivery. The blink reflex comes to 
the rescue for the larger weapons. Pulse 
shape should not play a major role at these 
distances. It is concluded that the human eye 
would receive a minimal burn at approxi- 
mately nine to fourteen miles from weapons 
ranging in yield from 1.0 to 100 KT if the 
following factors prevailed: dark adapta- 
tion, 0.8 cm. pupillary diameter; clear at- 
mosphere, mean free path 6.2 miles, visibil- 
ity 25 miles; blink reflex operating in 150 
ms. to exclude further irradiance from the 
bomb. 

When it is considered that for a normally 
clear day in most parts of the world visibil- 
ity is about 12 miles (a = 0.2 km.""), while 
the visibility around cities is perhaps six 
miles (a = 0.4 km.**), it can be appreciated 
that the distance between ground zero and 
where a threshold lesion would occur is not 
too large. It must be remembered, however, 
that as the attenuation factor reduces the 
distance at which appreciable thermal energy 
is delivered, the image size of the fireball in- 
creases, so that the burn threshold is low- 
ered. The normal pupillary diameter of the 
human eye rarely exceeds 4.0 to 6.0 mm. 
so that an additional factor of safety of 0.25 
to 0.56 is present. Furthermore, the prob- 
ability that the victim is focussed on the fire- 
ball at the moment of dentonation is not 
high. Other factors of safety reside in the 
fact that central vision will not be destroyed 
unless the burn occurs within the macular 
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region. Small lesions of 0.2 to 0.5 mm. di- 
ameter on other regions of the fundus are 
not unduly damaging to vision unless retinal 
detachment develops. All factors considered, 
we do not believe that the retinal hazard on 
the ground is appreciable except for person- 
nel using optical instruments or performing 
observational duties at night. 

Weapons detonated at high altitude pres- 
ent an entirely different problem. Here, the 
attenuation factor e*™ in equation (6) 
would be small or negligible ; thermal doses 
and irradiances of a magnitude which cannot 
be produced in the laboratory would be in- 
cident over distances limited only by the 
curvature of the earth. The blink reflex and 
the diminution in image size would be the 
only natural protective factors. It is a mat- 
ter of pure conjecture as to what the effect 
on the retina would be for thermal doses of 
several hundred cal./cm.* concentrated on 
very small areas of the retina. For per- 
sonnel on the ground subjected to a high 
altitude fireball, the attenuation factor must 
include a gradient effect for air density as a 
function of height. 


SUMMARY 


, 1. The effect of retinal image size is more 
important than pulse shape or rate of energy 
delivery in producing retinal burns at mod- 
erate distances from nuclear weapons. 

2. It is estimated that the human retina 
would receive a threshold lesion at nine to 
14 miles from nuclear weapons ranging in 
yield from 1.0 to 100 KT if atmospheric 
visibility were 25 miles, maximum dark 
adaptation prevailed (pupillary diameter 
8.0 mm.), and the blink reflex excluded all 
thermal radiation after the first 150 milli- 
seconds. 

3. The size of thermal lesions on the 
retina depends upon exposure time and it 
is necessary to know the size of the retinal 
image before thermal dose to the retina can 
be calculated. 

4. It is suggested that the dependence of 
burn threshold upon image size is a conduc- 
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tion phenomenon which can be understood 
qualitatively, at least, in terms of the tem- 
perature gradients induced on the retina. 

5. The thermal threshold for minimal 
lesions in the rabbit retina ranges from 1.0 
to 15 cal./cm.* depending upon image size, 
rate of energy delivery, and pulse shape. 

6. Histologic evidence for minimal le- 
sions in the rabbit retina indicates that the 
thermal energy is absorbed in the pigment 
epithelium and in the pigment of the cho- 
roid, disrupting the outer nuclear layer and 
destroying the rods and cones without any 
appreciable effect upon the choroid or the 
sclera ; these minimal lesions display a char- 
acteristic bulging into the vitreous which 
distinguishes them from the more severe 
burn lesions; the yellowish-orange color of 
the minimal lesion corresponds in appear- 
ance to the “halo” observed around more 
severe lesions. 

7. A “hit or miss,” “burn or no burn,’ 
technique has been evolved which is suited 
to statistical analysis by the probit method ; 
precision in determining the burn threshold 
is estimated at better than + 10 percent. 

8. The optical system constructed to pro- 
duce burns on the rabbit retina is applicable, 
with minor improvements, to clinical treat- 
ment of retinal detachment and tumors of 
the retina. 

9. A method of photographing the burn 
lesion during production has led to a better 
understanding of the pathogenesis of ther- 
mal injury to the retina. 

10. No major differences in burn thres- 
old were detectable for different pulse 
shapes within the range of irradiances pro- 
duced by the high intensity carbon arc 
where the image diameter on the retina was 
1.0 mm. or greater; the data do indicate 
that for exposure times of 20 ms. or less the 
burn threshold does not depend upon pulse 
shape. For small image diameters (0.5 mm. 
or less) pulse shape is important for ex- 
posure times of 50 ms. or more. 

11. The failure of reciprocity in produc- 
ing threshold burns was investigated for 
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irradiances ranging from 70 cal./cm.*/sec. 
to 12 cal./cm.*/sec. and for exposure times 
ranging from 20 milliseconds to 250 milli- 
seconds. 

12. The effect of spectral quality upon the 
production of retinal burns was not in- 
vestigated but it seems likely that visible 
light is more effective than the infrared in 
producing retinal lesions. 

13. The coefficient of transmission of 
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light through the ocular media of the rabbit 
was determined for the range 380 to 1,350 
millimicrons and found to be 0.78 for the 
spectrum emitted by the carbon are and 0.80 
for the spectrum of a black body at 5,800°K. 
14. The retinal hazard from nuclear 
weapons is not considered to be of major 
importance for personnel on the ground. 


Medical College of Virgimia. 
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EVALUATION AND USE OF OXIMES IN OPHTHALMOLOGY* 


Juspran G. Mamo, M.D., Irvinc H. Leopoip, M.D. 
Philadelphia, Pennsylvania 
The oximes and hydroxamic acids came and three pigmented rabbits, each weighing 


into view recently as a result of a search for 
antidotes to alkyl phosphates. To the latter, 
the most potent chemical warfare gases and 
some powerful insecticides belong. Since 
these, like di-isopropyl fluorophospate 
(DFP), are irreversible cholinesterase in- 
hibitors, they owe their lethality to the effect 
of accumulated acetylcholine in the body.’ 

Oximes and hydroxamic acid derivatives 
were found to be specific antidotes to alkyl 
phosphate poisoning in animals.* More re- 
cently, Grob and Johns found the oximes to 
be useful in the treatment of intoxication 
resulting from the overtreatment of myas- 
thenia gravis patients with antichlorinester- 
ases.* 

The present investigation was carried out 
in an attempt to evaluate these compounds 


for possible use in ophthalmology. 
MATERIALS AND METHODS 


Pyridine-2-aldoxime methiodide (2- 
PAM), diacetyl monoxime (DAM), 1,1l- 
trimethylenebis (4-formylpyridinium ox- 
ime bromide), (TMB-4), and monoisonitro- 
soacetone (MINA) were obtained in the 
powder or crystal form.' 

These compounds were tested by their in- 
stillation into the conjunctival sac as a 1.0, 
3.0, 5.0-percent aqueous solution, 5.0-percent 
aqueous solution with 1/3,000 zephiran 
chloride, and 5.0, 10, and 20 percent in vase- 
line as ointment. 

The tests were carried out on 65 albino 


*From the Wills Eye Hospital, Department of 
Research. This investigation was supported in part 
by a special Clinical Traineeship (BT-274C1) from 
the National Institute of Neurological Diseases and 
Blindness, U. S. Public Health Service. 

t We wish to thank Dr. Robert V. Brown, Chief, 
Pharmacology Branch, Directorate of Medical Re- 
search, Army Chemical Center, Maryland, for sup- 
plying us with these compounds and for helpful 
information. 


two to three kg., and on 31 patients, white 
and Negro, at the Wills Eye Hospital. Tests 
were carried out on only those patients’ eyes 
that had no intraocular pathology. Few ex- 
ceptions are those eyes with uveitis and pos- 
terior synechias to be described later. 

2-PAM was used more often than the 
other compounds in this work because more 
is known about this drug in other fields, and 
because the supply available for this investi- 
gation was greater. 

The size of the pupil in a room of con- 
stant light intensity was used as the main 
criterion for judging the action of the ox- 
imes in the eye, whether used alone or in 
combination with other drugs. Rabbits’ eyes 
were observed for a period of six to nine 
hours, and human eyes for 24 hours. The 
pupil of the fellow eye was used as control 
throughout the majority of these experi- 
ments. 


FINDINGS AND OBSERVATIONS 


The oximes, when instilled alone into the 
conjunctival sac of rabbits and humans, pro- 
duced no observable effect on the size of the 
pupil. 

Following a miosis produced by the local 
instillation of 0.10-percent DFP or 0.25- 
percent eserine salicylate into a rabbit’s con- 
junctival sac, the pupil returns to about 
normal size in five to six hours after the in- 
Stillation of an oxime (fig. 1A). 

All four oximes used in this work were 
about equally effective in counteracting the 
action of DFP and eserine in the eye. 

It appears that the penetration of the ox- 
imes into the eye following instillation into 
the conjunctival sac is poor in rabbits and 
humans, but much more so in the latter. A 
1.0-percent solution of an oxime instilled 
into a rabbit's eye once every 10 minutes for 
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Fig. 1A (Mamo and Leo- 
pold). Di-isopropyl fluorophosphate 
(DFP) 0.10 percent in peanut oil, 
once 0.2. 2-PAM 1.0 percent in © 
water every 10 minutes for six 
times. (O.D., rabbit.) 


six times was far more effective than a 
single instillation of a 5.0-percent solution. 
With a few exceptions, the use of oximes in 
solution form for local instillation into hu- 
man eyes was ineffective, regardless of the 
strength or frequency of instillation. The 
addition of a detergent, zephiran chloride 
1/3,000, to these solutions caused no ob- 
servable increase in the effectiveness of 
these drugs in rabbits or humans. 

The use of these compounds in an oint- 
ment form (5.0, 10, and 20 percent in vase- 
line) proved to be more effective than tn so- 
lutions in rabbits’ eyes. The 10-percent and 


en 
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Fig. IB (Mamo and 


Leopold). O.D., pupil of rabbit after DFP followed by 2-PAM. O.S., pupil of rabbit 
after DFP alone. 


@- 


Time in Hours 


20-percent ointment were effective in about 
50 percent of human eyes tested. 

The subconjunctival injection of a five- 
percent aqueous solution of an oxime proved 
to be 100-percent effective in rabbits and 
humans. Furthermore, its action started 
much earlier—in about one-half to one hour. 
However, the most effective, most reliable, 
and fastest acting of all methods tested was 
the intracameral. The action by this method 
can be observed to begin within a few min- 
utes after the injection. 

The oximes were just as effective after 
the use of eserine salicylate as they were 
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after the use of di-isopropyl fluorophos- 
phate, in rabbit and human eyes. However, 
there was no observable effect when used 
after 2.0-percent pilocarpine nitrate or 20- 
percent mecholyl chloride in such eyes (fig. 
2). Results with 2-PAM after phospholine 
iodide were similar to those after DFP in 
rabbits’ eyes. 2~-PAM was effective in over- 
coming phospholine iodide and DFP pupil- 
lary effect when injected a few minutes to 
five hours after instillation of the anticho- 
linesterase agents. 

When an oxime is instilled into the con- 
junctival sac of a rabbit following DFP or 
eserine, the pupil returns to almost normal 
size (fig. 1B). Under similar conditions, but 
given subconjunctivally, there is even more 
mydriasis. The latter two situations apply 
to human eyes also. 

Following the instillation of 0.10-percent 
DFP in peanut oil into the conjunctival sac 
of a rabbit or a human, the instillation of 
0.25-percent atropine sulfate drops caused 
a greater counteraction of the resulting mi- 
osis than the similar use of 10-percent ox- 
ime in ointment form. On the other hand, a 
subconjunctival injection of a 5.0-percent 
solution of an oxime was more effective in 
this respect than the local instillation of 
0.25-percent atropine drops. This may be 
due to the greater and more rapid penetra- 
tion of atropine into the anterior chamber, 
as compared to the oximes, when both are 
applied topically. 

When used intracamerally after DFP, 
2-PAM appears to be equal to, or possibly 
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Fig. 2 (Mamo and Leopold). 
Variations in rabbit pupil size 
under constant illumination as in- 
fluenced by 2-PAM. (A) Normal 
T size of pupil. (B) Size of pupil 
after 0.10-percent DFP. (C) Size 
of pupil after 0.25-percent phos- 
pholine iodide. (D) Size of pupil 
after 0.25-percent physostigmine 
salicylate. (E) Size of pupil after 
2.0-percent pilocarpine nitrate. (F) 
Size of pupil after 20-percent 
mecholyl chloride. (A’ to F’) Size 
of pupil after 2-PAM added to 
above-described eyes. 


slightly more effective than, intracameral 
atropine in relieving the miosis. 

A marked degree of mydriasis is pro- 
duced when atropine 0.25-percent solution is 
instilled into the conjuntival sac following 
the local instillation of 0.10-percent DFP 
and a subconjunctival injection of 5.0-per- 
cent 2-PAM. A greater mydriasis is ob- 
tained if 10-percent neosynephrine, instead 
of 0.25-percent atropine, is similarly used. 
However, an extreme degree of mydriasis 
results when both atropine and neosyn- 
ephrine are used in a similar way. This ap- 
pears slightly greater than the mydriasis 
obtained by the use of atropine and neosyn- 
ephrine without the prior use of DFP and 
2-PAM (fig. 3). It may be due to the fresh 
release of reactivated cholinesterase which 
ties up more acetylcholine, thus adding 
further to the relaxation of the iris sphinc- 
ter. 

In an attempt to produce a rise in ocular 
tension secondary to the use of a strong 
cholinesterase inhibitor, 1.0-percent phos- 
pholine iodide was instilled into the con- 
junctival sacs of seven rabbits and a tension 
of 42 mm. Hg was obtained in one eye of 
one rabbit. Twenty minutes after a subcon- 
junctival injection of 5.0-percent 2-PAM, 
the tension in that eye came down to 29 
mm. Hg. 


MODE OF ACTION 


The protective action of the oximes 
against the lethal effects of aklyl phosphate 
poisoning in animals has been attributed to 
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one or both of the following: (a) a direct 
reactivation of the irreversibly inhibited 
choline esterase, or (b) a direct combination 
between the oxime and the anticholinester- 
ase agent in the body before the latter has 
reacted with the enzyme. These mechanisms 
may be inadequate to explain the rapid anti- 
dotal effect because of the slow rate of re- 
activation of cholinesterase by PAM and 
the slow rate of reaction between PAM and 
the inhibitor. 

That the oximes do not have an atropine- 
like action was demonstrated by Kewitz, et 
al.* They found that the effect of acetylcho- 
line on the blood pressure of eviscerated 
cats was neither abolished nor diminished 
by 2-PAM, even when large doses were 
used ; while it was completely abolished by a 
small dose of atropine. 

Available evidence indicates that, at least 
partially, the action of the oximes is a reacti- 
vation of cholinesterase. The work of Ke- 
witz® on the diaphragmatic muscle of mice 
and that of Koelle* on the ciliary and stel- 
late ganglia and the intercostal muscles of 
cats support this theory. 

The present work also adds further evi- 
dence that the oximes do reactivate DFP- 
inhibited cholinesterase. After a miosis pro- 
duced by the instillation of DFP into the con- 
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Fig. 3 (Mame and Leopold). 
Variations in pupil size produced 

by combinations of drugs with 2- 
PAM. (A) Normal size of pupil, 
rabbit. (B) Size of pupil after 
0.10-percent DFP. (B’) Size of 

] pupil after 0.25-percent phospholine 
, iodide. (C) Size of pupil after 1.0- 
7h ee percent atropine sulfate. (D) Size 
7 of pupil after 10-percent neosyn- 
ephrine. (E) Size of pupil after 


| DFP plus 5.0-percent 2-PAM sub- 


conjunctivally. (E’) Size of pupil 
oo after phospholine iodide plus 5.0- 
percent 2-PAM subconjunctivally. 
th ee (F) Size of pupil after DFP plus 
: atropine. (G) Size of pupil after 
DFP plus 2-PAM plus atropine. 
(H) Size of pupil after DFP plus 
2-PAM plus neosynephrine. (1) 
Size of pupil after atropine plus 
neosynephrine. (J) Size of pupil 
after DFP plus 2-PAM plus atro- 
pine plus neosynephrine. 
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junctival sac of a rabbit’s eye, a thorough ir- 
rigation of the anterior chamber with distilled 
water will produce a slight increase in the 
size of the pupil, and this remains stationary 
for quite some time. This may be due to the 
washing out of the excess DFP present in 
the aqueous, to the hypotony that resulted 
from the paracentesis, or to both. However, 
when, instead of distilled water, the same 
procedure is carried with a 5.0-percent 
2-PAM solution, the pupil dilates more and 
the dilatation is rapid and progressive (fig. 
4). 

Cholinesterase is an enzyme with two ac- 
tive sites: an ester interacting site and an 
anionic site, both of which are necessary for 
its activity. 

When the esteratic site reacts with esters, 
an acetyl enzyme is formed. The latter hy- 
drolyses rapidly with water, yielding an ac- 
tive enzyme whose anionic site is free and 
can bind acetylcholine. The activity of the 
enzyme is attributed to the speed of this hy- 
drolysis." 

In the presence of alkyl phosphates, a 
phosphoryl enzyme is formed instead of an 
acetyl one, and, unlike the latter, it does not 
react readily with water. It is the slowness 
of this reaction which makes these com- 
pounds inhibitors. Although its anionic site 
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Fig. 4 (Mamo and Leopold). O.D., pupil of an albino rabbit after local instillation of 0.10-percent 


DFP followed by 5.0-percent 2-PAM intracamerally. O.S., pupil after instillation of 0.10-percent DEP 
followed by 0.25-percent atropine sulfate intracamerally. 


is still capable of binding structures like 
acetylcholine, it is only one-sixtieth of that 
in the normal enzyme.’ 

Whereas reversal of inhibition by alkyl 
phosphates is very slow with water, it was 
found that it can be accomplished more read- 
ily with nucleophilic agents such as choline 
and more particularly hydroxylamine. It 
was later shown that the hydroxamic acids, 
and even much more so the oximes, were 
considerably more effective reactivating 
agents.* However, the mechanism of reacti- 
vation does not appear to be thoroughly un- 
derstood at present. 

Although the oximes can reactivate organo- 
phosphorus-inhibited cholinesterase, Grob 
and Johns* have demonstrated that they 
can also reactivate quarternary ammonium- 
inhibited enzymes like prostigmin. Simi- 
lar results were obtained in this inves- 
tigation with eserine. This seems to contra- 
dict the findings of Kewitz, et al.,* who 
found no protection whatsoever by 2-PAM 
to mice injected subcutaneously with a lethal 
dose of eserine sulfate. 


TOXICITY AND OTHER PROPERTIES 


When given to animals, the breakdown of 
oximes in the body is probably a hydrolysis 
to hydroxylamine or enzymatic reduction to 
amine. The breakdown of MINA, however, 
results in the formation of hydrogen cya- 


nide; and rats given high doses of this ox- 
ime die with signs of HCN poisoning.’ The 
other oximes appear to be less toxic, and 
signs of poisoning in rats are marked leth- 
argy, musclar tremors, and loss of reflexes.’® 

In the eye, only when a concentration of 
10 percent of an oxime in ointment form 
was used did patients complain of burning 
sensation in the eye, and conjunctival hyper- 
emia developed. Signs and symptoms were 
more severe with a 20-percent ointment, and 
one patient developed a membranous con- 
junctivitis that took about 10 days to clear. 

No side-effects were observed from the 
use of a 5.0-percent aqueous solution of an 
oxime subconjunctivally or intracamerally in 
rabbits or humans. 

Also no sensitivity or allergic reactions 
were encountered in this study. 

All four oximes tested appear to be un- 
stable in solution form, but MINA is un- 
stable even in the solid form. By comparing 
the activity of fresh solutions of all four ox- 
imes with that of three-month-old ones at 
room temperature, it was found that these 
oximes lose at least 25 percent of their ef- 
fective power during that period. 

Because of its toxicity as well as its in- 
stability, MINA was not tested on human 
eyes (table 1). 

A 5.0-percent solution of 2-PAM appears 
to be close to the saturation limit. If kept in 
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TABLE 1 
DIFFERENT OXIMES USED AND METHOD OF INSTILLATION IN RABBIT AND HUMAN EYES 


Subcon- Intra- 


: Solution Solution Local Ointment 
Oxime Local + Detergent Local junctival cameral Total 
2-PAM 
Rabbit 21 1 2 10 11 45 
Human 2 2 10 7 1 22 
DAM 
Rabbit 9 0 0 0 0 0 
Human 1 I 1 1 0 4 
TMB-4 
Rabbit 3 0 0 1 0 4 
Human 1 1 3 0 0 5 
MINA 
Rabbit 10 0 0 0 0 10 
Human 0 0 0 0 0 0 
99 


a cool place a crystalline precipitate forms, 
and the latter redissolves rather slowly on 
warming and shaking. 


UsE IN OPHTHALMOLOGY 


As a result of this investigation, it ap- 
pears that the oximes may offer their best 
use in ophthalmology in the following: 

1. As antidotes to DFP. This drug, from 
the numerous reports in the literature and 
from its wide use among ophthalmologists 


today, appears to have established a place. 


for itself in ophthalmology."* Its ocular ef- 
fects, miosis, cyclotonia, far outlast those 
produced by other previously known mi- 
otics.* Also being a very powerful drug, 
some undesirable side-effects and complica- 
tions have occasionally resulted from its use. 
Phospholine iodide has similar activity.”* 
Among the most common side-effects 
from DFP are: browache, muscular twitch- 
ing of the eyelids, ocular pain, headache, 
photophobia, blurring of vision (induced 
myopia), and allergic reactions. More seri- 
ous complications, such as retinal detach- 
ment, are known to occur.” A rise instead of 
a fall in intraocular pressure may result 
from the use of this drug. Stone™* reported 
24 out of 150 cases, or 16 percent of the pa- 
tients treated with DFP, that had a second- 


ary rise in tension due to the use of the drug. 

A 5.0-percent solution of PAM may be 
injected subconjunctivally as an effective 
and rapidly acting antidote (one to two 
hours) in these circumstances. 

2. To free posterior synechias and iris 
prolapse. In cases of uveitis or iritis with 
posterior synechias, a method known for 
some time for freeing these synechias has 
been the alternate use of miotics and mydri- 
atics. However, this method has been limited 
in its usefulness because only the weaker 
miotics and mydriatics could be used, since 
it was difficult to overcome the action of 
stronger ones. Furthermore, the process 
could not be repeated when the stronger 
drugs were used. 

The use of the oximes in these cases will 
eliminate many of these obstacles. A miotic 
as strong as DFP or phospholine iodide can 
be used. Later a 5.0-percent aqueous solu- 
tion of PAM given subconjunctivally will 
eliminate the effect of DFP in a couple of 
hours. The subsequent instillation of 1.0- 
percent atropine and 10-percent neosyne- 
phrine may produce a greater mydriatic ef- 
fect than if these drugs were instilled with- 
out prior use of DFP and PAM (fig. 3). 
This is probably due to three forces re- 
sponsible for the relaxation of the iris 
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sphincter instead of the usual two; namely 
(a) the fresh release by PAM of reactivated 
cholinesterase which hydrolyzes more acetyl- 
choline, (b) the inhibition of acetylcholine 
action on the sphincter by atropine, and (c) 
the stimulation of the dilator fibers by neo- 
synephrine.** 

Furthermore, if the process is not suc- 
cessful the first time, it can be repeated. 
DFP can overcome the effects of atropine 
and neosynephrine on the pupil.** 

This theoretic method was applied to 
two patients with uveitis, one having both 
eyes involved. The uveitis was advanced and 
of long standing in all three eyes and the 
synechias were very dense. Only partial eas- 
ing off of the adhesions was obtained, not 
enough to be of any significant help. How- 
ever, this procedure did accomplish more 
than previous employment of cycloplegics 
and adrenergic agents. 

3. To obtain extreme dilatation of the pu- 
pil, as shown in Figure 3. The mydriasis pro- 
duced by atropine and neosynephrine after 
the use of DFP and PAM appears to be 
slightly greater than that obtained by the use 
of these drugs alone. This may not be sig- 
nificant but might be due, as described above, 
to the fresh release of reactivated cholin- 
esterase which in turn hydrolyzes more ace- 
tylcholine, thus adding further to the relax- 
ation of the sphincter. 

For this purpose, the oxime (5.0-percent 
2-PAM in aqueous) should be used subcon- 
junctivally after DFP. 

Such a method may be tried whenever an 
extreme degree of mydriasis is desirable for 
diagnostic work or surgical procedures. 

With the mydriasis, there is probably an 
associated cycloplegia. 

4. To counteract the systemic effects of 
anticholinesterase drugs used in ophthalmol- 
ogy. Rare and mild systemic effects do oc- 
cur when high concentrations of anticholin- 
esterase agents are used frequently in the 
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eye. When 2.0-percent phospholine iodide 
was instilled into both eyes of three rabbits 
they developed marked salivation, respira- 
tory failure, and death within 15 minutes. 
Three rabbits similarly treated with 2.0-per- 
cent phospholine iodide were resuscitated 
when given 3.0 ml. of 5.0-percent PAM in- 
travenously 10 minutes after the drop instil- 
lation. Similarly the overuse of anticholin- 
esterase agents for the diagnosis or treat- 
ment of myasthenia gravis does occasionally 
result in intoxication.*® Atropine in these 
cases gives symptomatic relief, but does not 
protect against muscular weakness which is 
responsible for causing death in these cases, 
unless artificial respiration and open airway 
are employed. The treatment of such cases 
by the intravenous use of oximes, described 
by Grob and Johns* ** ** could be of value 
to ophthalmologists. 


SUMMARY 


An evaluation of four oxime compounds 
—2-PAM, DAM, TMB-4, and MINA— 
for use in ophthalmology has been made. 

The mode of administration, doses, toxic- 
ity, and other properties were determined. 

The main uses in ophthalmology were 
found to be: 

1. As antidotes to DFP and phospholine 
iodide when side-effects or complications re- 
sult from their use in the eye. 

2. To free posterior synechias and iris 
prolapses in cases of uveitis, trauma, or sur- 
gery when used after anticholinesterase mi- 
otics and before mydriatics. 

3. To obtain extreme dilatation of the 
pupil for diagnostic or surgical work. 

4. To treat systemic effects of anticho- 
linesterase agents used in the eye, or acci- 
dentally exposed to, or the overuse of these 
agents in the diagnosis and treatment of my- 
asthenia gravis. 
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THE DECLINE IN AQUEOUS SECRETION AND OUTFLOW 
FACILITY WITH AGE* 


Bernarp Becker, M.D. 
Saint Louis, Missouri 


A decrease in outflow facility with age has 
been reported by several observers using dif- 
ferent methods of measurement.’* Gold- 
mann’s data for human eyes were based 
upon measurements of rate of aqueous flow 
as determined by fluorescein turnover.* 
Weekers’ conclusions stemmed from tono- 
graphic data on 90 normal subjects.* Hug- 
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the Oscar Johnson Institute, Washington Univer- 
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llth Mark Schoenberg Memorial Lecture, Decem- 
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TABLE 1 
THE VARIATION IN TONOGRAPHY WITH AGE IN NORMAL EVES 
Intraocular Outflow Rate of 
Age (yr) No. Eyes Pressure (P») Facility (C) Secretion (F) 

1) 40 or less 244 16.1+2.7 0.331 +0.067 2.02 +0.82 

2) 41-60 347 16.942.6 0.276 40.047 1.9140.73 

3) over 60 318 15.24+3.0 0.233 +0.046 1.2140.60 
TOTAL 909 16.1+2.8 0.276 1.68 


Data expressed as mean values + standard deviation. 


tions in outflow facility in different age 
groups of human eyes.** It is the purpose 
of this study to review a large number of 
tonograms and a series of perfused enucle- 
ated eyes in order to evaluate the variations 
of facility of outflow and rate of aqueous 
secretion with age. 


METHOD 


Tonography was carried out with an 
electronic tonometer connected to a Leeds 
and Northrup recorder. The tracings were 
analyzed using the 1955 Friedenwald tables 
with the suggested correction for episcleral 
venous pressure.** Rate of flow was cal- 
culated assuming an episcleral venous pres- 
sure of 10 mm. Hg. 

Perfusion with buffered saline was car- 
ried out on enucleated eyes obtained at au- 
topsy, and the facility of outflow was calcu- 
lated as described previously.*® 


RESULTS 


Tonograms on a total of 909 normal 
eyes were analyzed (table 1). These were 


facility (C) 
flow (F) 
intraocular pressure (Po) 


31-40 41-50 51-60 61-70 
128 152 195 140 


Age 
No. eyes 116 


VARIATION OF TONOGRAPHY WITH AGE(normal eyes) 


divided into three age groups: (1) those 40 
years of age or less, (2) those between 41 
and 60,.and (3) those patients over 60 years 
of age. There was little variation in intra- 
ocular pressure with age, averaging 16.1 + 
28 (S.D.) for the entire series. However, 
outflow facility declined steadily with age 
and differences among the three age groups 
were Statistically highly significant.* The 
rate of aqueous secretion remained essen- 
tially constant at 2.0 ul/min to the age of 
60 years, and then declined significantly 
(t = 13) thereafter to an average of 1.2 
ul/min. The average data further subdi- 
vided by decade for pressure, outflow facility, 
and rate of secretion are presented in Figure 
1. In this plot, it is even more evident that, 
although pressure remains reasonably con- 
stant, outflow facility declines steadily with 
age, and rate of secretion presents a rapid 
fall off after the age of 60 years. 


*t-values for outflow facilities: age group (1) 
vs. age group (2) 11; age group (2) vs. age 


+15 f2 .0 


Fig. 1 (Becker). The variation 
by decade of average values for the 
outflow facility (C), the rate of 
aqueous secretion (F), and the in- 
’ -© traocular pressure (Po) in nor- 
mal eyes. 
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TABLE 2 
THE VARIATION IN TONOGRAPHY WITH AGE IN EYES WITH CHRONIC SIMPLE GLAUCOMA 
Intraocular Outflow Rate of 
Age (yr) No. Eyes Pressure (Po) Facility (C) Secretion (F) 
(mm.Hg) (l/min. ) 
41-60 420 21.8+3.1 0.149+0.051 1.76+0.84 
over 60 490 19.6+2.9 0.112 +0.056 1.08 +0.59 


Data expressed as mean values + standard deviation. 


A similar series of 910 eyes with proved 
chronic simple glaucoma is summarized in 
Table 2. At the time of tonography_ these 
eyes were all unoperated and were not re- 
ceiving secretory suppressants. Most of 
them were on miotic therapy, however. In 
this group the decline in aqueous secretion 
after the age of 60 is also highly significant 
(t = 14). 

A series of 54 enucleated normal eyes 
were perfused. The outflow facilities for the 
three age groups are presented in Table 3. 
Again, there is a similar decrease in average 
facility with age, much as in the tono- 
graphic data. In spite of the limited number 
of eyes in the series age 40 years or under, 
the difference of mean facility values be- 
tween this group and the 40- to 60-year 
group is significant statistically (t = 3). 
The differences in outflow facility below 
and above age 60 are highly significant 
(t = 7). 


DIscuUSSION 


The most consistent tonographic finding 
in these series of eyes, both glaucomatous 
and normal, is a marked decline in the rate 
of secretion of aqueous humor after the age 
of 60 years. This correlates well with the 


TABLE 3 


THE VARIATION IN PERFUSION OUTFLOW FACILITY 
WITH AGE IN NORMAL ENUCLEATED EYES 


Age (yr) No. Eyes Outflow Facility 
1) 40 or less 10 0.390 + 0.037 
2) 41-60 20 0.334 +0.062 
3) over 60 24 0.271+0.054 

TOTAL 54 0.318 


histologic picture in the ciliary body. An ex- 
perienced eye pathologist can estimate the 
age of the patient from the degree of atro- 
phy of the ciliary processes. A greater atro- 
phy and hyalinization of ciliary processes 
occurs in glaucomatous eyes, corresponding 
to the lower average secretory rate found. 

On the other hand it has been demon- 
strated that a decrease in outflow facility 
may fail to produce a rise in pressure be- 
cause of a reflex compensatory decrease in 
secretory rate."' Such normalization of in- 
traocular pressure in spite of impaired out- 
flow facility is a common finding in glau- 
comatous eyes. Whatever its mechanism, it 
is important to emphasize that the decrease 
in rate of secretion of aqueous humor with 
age tends to prevent glaucomatous pressure 
rises and glaucomatous damage to the optic 
nerve. Physiologic hyposecretion may ac- 
count for the relatively infrequent occur- 
rence of pressure elevations in spite of the 
comparatively high incidence of outflow de- 
ficiencies found in the eyes of the aged. As 
indicated above such outflow changes are 
seen by both tonography and perfusion, and 
are consistent with the structural changes in 
drainage channels demonstrated histologi- 
cally. Fortunately, the appearance of glau- 
coma with damage to the optic nerve is seen 
even less commonly than borderline pres- 
sure elevations because of such safety fac- 
tors. Furthermore, hyposecretion as a 
method of avoiding glaucoma damage pro- 
vides a more physiologic basis for the use 
of carbonic anhydrase inhibitors and other 
secretory suppressants as a similar means of 
avoiding progression of glaucomatous field 
loss in eyes with obstructed outflow chan- 
nels. 
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The average normal intraocular pressure 
in the present series (16.1 + 2.8) agrees 
well with the findings of Goldmann using 
the applanation tonometer (15.44 + 2.75). 
The differences between the series are prob- 
ably accounted for by postural differences 
in applanation and Schigtz readings. It is im- 
portant to emphasize that a pressure greater 
than 20 mm. Hg is very unlikely to occur in 
the normal population (seven percent of 
normal eyes in this series). On the other 
hand, 64 percent of a series of 188 eyes 
with glaucoma and field loss demonstrated a 
pressure over 20 mm. Hg when all therapy 
was stopped.** Furthermore, in a study of 
the three-year prognosis of chronic simple 
glaucoma treated with miotics, it was found 
that an initial intraocular pressure less than 
20 mm. Hg assured continued control in 74 
percent of eyes; whereas a pressure level of 
24 mm. Hg or less resulted in only 54 per- 
cent successful therapy for this period of 
time.** The findings suggest that glaucoma 
surveys should use a scale reading of 4.0 
with a 5.5 gm. weight as the borderline value 
requiring further evaluation. 

The decline in tonographic ouflow fa- 
cility with age correlates well with the 
perfusion values and with the increasing 
pathology in the trabecula.** ** It is also in 
excellent agreement with the variations in 
average values derived from fluorescein 
turnover data’ (table 4). Of course, it is 
possible that all such studies include some 
instances of unrecognized early glaucoma in 
the older age groups. However, the inci- 


dence of such glaucoma would have to be 
enormously high in order to alter the mean 
values so significantly. Furthermore, similar 
tonographic’’ and perfusion’ changes with 
increasing age are noted in rabbit and other 
animal eyes. Interestingly enough the de- 
crease in mean outflow facility with age in 
the rabbit also amounts to some 30 percent. 
In beef eyes Huggert has also demonstrated 
a difference in the pore size distribution 
curve with more of the smaller pores in eyes 
from older animals.”* 

It is conceivable that a part of the de- 
crease in facility with aging may result from 
a decreasing volume of the anterior cham- 
ber. The décrease in size of the anterior 
chamber with age has been reported in sev- 
eral large series and is related in part to the 
increasing lens volume.’® It has been dem- 
onstrated that outflow facility is propor- 
tional to the volume of the anterior chamber 
in the enucleated eye as well as in the 
markedly different sized eyes of various 
species.” This interesting relationship of 
anterior chamber volume and outflow facil- 
ity may provide a mechanism for constancy 
of composition of the aqueous humor in var- 
ious species and in various sized anterior 
chambers. Thus for a given intraocular pres- 
sure, rate of flow varies with outflow facility, 
and thus secretion expressed as a percent of 
the anterior chamber remains more constant. 
However, although the average depth and 
mean volume of the anterior chamber de- 
crease progressively with age, they do not 
change enough to account for all of the de- 


TABLE 4 


COMPARISON OF AGE CHANGES IN MEAN VALUES FOR OUTFLOW FACILITY AND SIZE OF 
ANTERIOR CHAMBER IN NORMAL HUMAN EYES 


heaton Outflow Facility Anterior Chamber 
yr 
Tonography Perfusion Fluorescein* Volume (ul)* Depth (mm.)t 
1) 40 or less 0.33 0.39 0.39 187 3.0 
2) 41-60 0.28 0.33 0.36 172 2.7 
3) over 60 0.23 0.27 0.27 145 2.4 


* Data of Goldmann.' 
t Data of Tornquist.™ 
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cline in outflow facility** (table 4). In fact, 
the reported decreases in anterior chamber 
volume with age might be expected to account 
for only about 50 percent of the observed fall 
in outflow facility. 

It is also possible that the decrease in fa- 
cility of aqueous outflow may be a reflex or 
compensatory change to the declining secre- 
tory rate. This has been demonstrated as a 
mechanism for maintaining intraocular pres- 
sure in spite of secretory inhibition by car- 
bonic anhydrase inhibitors.** However, this 
latter explanation seems unlikely because the 
in vivo outflow facility persists in the enu- 
cleated eye. Furthermore, the facility cor- 
relates with histologic changes seen in the 
trabecula of presumably normal eyes of 
older individuals. 

Although cause and effect cannot be estab- 
lished, it is apparent that the simultaneous 
decline in outflow facility and secretory rate 
with age provides an excellent mechanism 
for maintaining intraocular pressure at a 
reasonably constant level throughout life. In 
these terms glaucoma may be defined as a 
failure to decrease secretion in proportion 
to the decline in ouflow facility, or as an ex- 
cessive decrease in outflow facility at a given 
secretory rate. Even in eyes with established 
glaucoma, the decline in secretion with age 
permits a decrease in pressure in spite of the 
outflow disorder, tends to avoid progression 
of the field defects, and explains many in- 
stances of so-called “low-tension glaucoma.” 
On the other hand it is this same decline in 
secretion with age that makes detection of 
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glaucoma so difficult when single pressure 
measurements alone are used. The eye with 
a disordered outflow mechanism has less 
capacity than the normal for compensating 
for changes in secretion of aqueous. Small 
increases in secretory activity result in 
larger pressure elevations. Therefore it is 
important to recognize impaired outflow fa- 
cility and to follow such eyes as potentially 
glaucomatous. 


SUMMARY 


1. In normal eyes tonography reveals a 
significant progressive decrease in average 
outflow facility with age from an average of 
0.33 for eyes 40 years of age or under to 
0.23 for those over 60 years. This is associ- 
ated with a significant sharp decline in aver- 
age rate of aqueous secretion after the age 
of 60 years. Intraocular pressure is there- 
fore maintained reasonably constant at all 
ages. 

2. Perfusion measurements as well as 
fluorescein turnover studies confirm the in- 
creasing resistance to outflow with age in 
normal eyes. 

3. Eyes with chronic simple glaucoma 
also demonstrate a significant decrease in 
secretory rate with advancing age. This hy- 
posecretion may prevent pressure damage in 
spite of the outflow disorder. 

4. Intraocular pressures over 20 mm. Hg 
occur in only seven percent of normal eyes, 
and therefore a scale reading of 4.0 with the 
5.5-gm. weight suggests careful evaluation 
for glaucoma. 
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PREDNISOLONE-21 PHOSPHATE-NEOMYCIN SULFATE 
SOLUTION IN OPHTHALMOLOGY* 


Dan M. Gorpon, 


M.D. 


New York 


The search for new topical and systemic 
adrenal cortical steroids continues. This 
paper reports the results of over one year’s 
experience in a large variety of ophthalmic 
conditions with a solution of prednisolone 
21-phosphate-neomycin sulfate as an eye- 
drop. 

BLEPHARITIS 


Thirteen cases of marginal blepharitis 
were treated with this solution approximately 
four times daily. All patients had an almost 
immediate beneficial response to the solution, 
with paling, lessening of lid edema, and 


*From the New York Hospital-Cornell Medi- 
cal Center and the L. Margolyes League. The solu- 
tion of prednisolone-21 phosphate-neomycin sulfate 
was supplied as Neo-Hydelfrasol through the cour- 
tesy of Merck-Sharp & Dohme Company. 


marked decrease in lash margin inflamma- 
tion and scaling. Ten of the patients were 
practically recovered within two weeks but 
were continued an additional two weeks on 
the medication. In three other patients the 
response within the initial week was not suf- 
ficiently impressive to warrant continuance 
of therapy with the solution alone. With 
them an ointment of prednisolone with neo- 
mycin was employed additionally night and 
morning. These three patients also required 
lid massage with a glass rod to express some 
meibomian secretion. 

All patients with scales on the lash mar- 
gin are routinely taught to cleanse the lash 
margins with a moist toothpick cotton appli- 
cator, or simply with some surgical cotton. 
They are taught to scrub all scales from the 


‘lash margins. It is well known that medica- 
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tion will be absorbed poorly, if at all, through 
scales or crusts. 

Five of these patients had rather marked 
associated seborrhea of the scalp, and all of 
them were given instructions in scalp care. 


ACUTE AND SUBACUTE CATARRHAL 
CONJUNCTIVITIS 


Seventy-six patients with acute and sub- 
acute catarrhal conjunctivitis were treated 
with. the solution of prednisolone 21-phos- 
phate with neomycin. None of these patients 
were found to have palpable preauricular 
nodes. Forty-seven of the patients improved 
markedly within 24 to 36 hours. The others 
required from four to seven days before 
marked improvement was noted. All of these 
patients were instructed to employ the medi- 
cation for an additional seven to 10 days 
after all signs and symptoms of the conjunc- 
tivitis had disappeared. Two of the group 
required additional antibiotic ointment at 
night for one week before they improved. 


CHRONIC CONJUNCTIVITIS 


Eighteen cases of chronic catarrhal con- 
junctivitis, all of which had existed for at 
least one or two months prior to the first 
visit, were treated with the prednisolone 21- 
phosphate-neomycin. Eleven of these made 
an excellent response to the medication with- 
in one week of initiation of treatment. They 
were then carried for an additional two to 
three weeks beyond the point when all signs 
and symptoms had disappeared. Two other 
cases were severe and required one applica- 
tion of silver nitrate to the lids before a re- 
sponse significant enough to warrant con- 
tinuation on the eye drops alone was noted. 
Five others had sufficient evidence of chronic 
meibomianitis to necessitate lid massage plus 
several injections of staphylococcus toxoid. 
On this latter regimen excellent results were 
secured. In all cases the topical medication 
was continued for an additional two weeks 
beyond the point of recovery. 


ACUTE HORDEOLUM AND MEIBOMIANITIS 
Thirty-four cases in this category were 
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treated with the solution. Seven went on to 
chalazion formation which required surgical 
drainage. Twenty-seven exhibited marked 
clearing within three to seven days. Those 
of short duration did best on medical ther- 
apy. Of the 27, two cases were so badly in- 
flamed that I prescribed the medication al- 
most against my better judgment. In all cases 
where there is no obvious chalazion or stye, 
I routinely employ lid massage at the first 
visit. While this procedure alone is often 
beneficial, it has not been my experience that 
it is adequate to abort the condition in most 
cases. However, it is a very helpful adjunct. 
Massage was not done in the case which is 
pictured here (figs. 11 amd 12), since it 
would have been too painful. This patient 
had 250 mg. of sodium novobiocin four times 
daily during the first day of his treatment. 
When topical steroid-antibiotic combina- 
tions are employed routinely early in the 
course of an acute meibomianitis or an acute 
hordeolum, the results are often dramatic. 


KERATITIS 


These cases were all either superficial 
punctate keratitis or limbal ulcers (catarrhal 
ulcers). There were six cases of superficial 
punctate keratitis with palpable preauricular 
nodes. In none of these six patients did 
scrapings of the cornea reveal evidence of 
virus. All responded rapidly to the solution 
within 48 hours of initiation of therapy. Two 
of these cases were atypical and quite severe, 
exhibiting retinal folds and edema. On slit- 
lamp examination, all were free of keratitis 
within two to three weeks. 

There were nine patients with marginal or 
limbal ulcers. All of these responded more 
rapidly than those with the superficial punc- 
tate keratitis, exhibiting marked clearing 
within 24 to 48 hours, and being free of 
symptoms and signs within 10 days of the 
beginning of therapy. 


CHRONIC DACRYOCYSTITIS 


Five cases of chronic dacryocystitis were 
treated with topical instillations of the pred- 
nisolone 21-phosphate with neomycin, used 
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approximately four times daily. All of these 
were also irrigated every week or two with 
a two-percent solution of clorpactin WCS90. 
While all of these patients exhibited marked 
clinical improvement, varying degrees of dis- 
charge still continued. In all cases, the im- 
provement, noticed both by the patient and 
by the examiner, was marked, but a cure did 
not result. This coincides with the author’s 
experiences with other forms of medication. 
He knows of no medicinal cures for chronic 


dacryocystitis. 
ACUTE AND CHRONIC LID ALLERGIES 


Eight cases of unilateral or bilateral lid 
edema of the type commonly thought to be 
due to allergy were treated. Two of these 
were associated with the use of atropine sul- 
fate solutions. All exhibited marked im- 
provement within one to three days and were 
relieved within seven to 14 days. Two, how- 
ever, required additional 10 mg. daily doses 
of prednisolone before a satisfactory result 
was observed. In all of these cases an addi- 
tional one to two weeks of topical therapy 
was employed following clearing. Three 
other chronic cases of what were thought to 
be lid allergies did well while on the topical 
solutions, but relapsed when medication was 
discontinued. Relapses would occur within 
several days to a week or two of discontinu- 
ance of therapy. Two of these patients had 
had studies by allergists which gave no help- 
ful information. Two other chronic patients 
required additional occasional systemic pred- 
nisolone or a combination of prednisolone 
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and an antihistaminic drug to secure a satis- 
factory improvement. 


CENTRAL CORNEAL ULCERS 


Three cases of ulcers following incomplete 
removal of metallic corneal foreign bodies 
did well with the topical solution employed 
from four to eight times daily. All of these 
showed immediate beneficial response. Of 
the three, two were cured within one month, 
and one required two months of therapy for 
satisfactory results. In all of these cases the 
marked areas of infiltration and edema sur- 
rounding the incompletely removed rust ring 
disappeared, leaving only a tiny nebula. 


EPISCLERITIS 
Four cases of episcleritis were treated with 


“the solution of prednisolone 21-phosphate 


with neomycin. All of these did well with the 
medication, exhibiting prompt relief and 
clearing of the injected areas. Three cleared 
entirely within three to four weeks. One pa- 
tient was resistant, although he did improve 
on the topical solution. However, 20 mg. of 
prednisolone was given systemically daily for 
10 days, following which the cure was com- 
plete. In all of these patients the topical 
medication was continued for an additional 
two weeks beyond the point where all of the 
signs and symptoms had disappeared. 


ScCLERITIS 


One severe case of bilateral deep scleritis 
was treated. This patient has an associated 
rheumatoid arthritis, for which she is re- 


KEY TO FIGURES 1 THROUGH 8 


Before After 


Treatment 


Figure 
No. Patient Diagnosis Treatment Treatment 
1 and 2 P Retention granuloma after Prednisolone-21-phosphate Fig. 1 Fig. 2 
strabismus surgery with neomycin 2 months 
3 and 4 E Limbal vernal Prednisolone-21-phosphate Fig. 3 Fig. 4 
11 days 
5 and 6 F Lid allergy Prednisolone-21-phosphate Fig. 6 Fig. 6 
4 days 
Episcleritis Prednisolone-21-phosphate Fig. 7 Fig. 8 


4 days 
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ceiving systemic corticosteroid therapy from 
her internist. Her scleras were deep purple 
in color, exhibiting marked thinning over the 
ciliary regions, with no areas of scleral ul- 
ceration or impending perforation. She was 
placed on topical medication, six to eight 
times daily, and, over a period of three 
months, exhibited a very marked improve- 
ment. At this writing the purple color has 
almost entirely disappeared, and the patient 
and the observer are quite satisfied with the 
results. 


[RIDOCYCLITIS 


Eleven cases of acute iridocyclitis were 
treated with the topical solution of predniso- 
lone 21-phosphate with neomycin. Eight 
responded almost immediately to the topical 
medication, exhibiting a marked improve- 
ment within one to three days. Six of these 
eight patients were completely free of signs 
and symptoms within two weeks. Two re- 
quired additional treatment for a period of 
approximately one month. The other three 
patients required the additional use of sys- 
temic adrenocortical steroids before a satis- 
factory result was secured. Cycloplegics 
were employed in only two of these patients 
following the first examination. All of the 
patients were continued on topical therapy 
for an additional two weeks following the 
disappearance of all signs and symptoms of 
the iridocylitis. Two cases of glaucomato- 
cyclitic crisis were treated, responding 


rapidly to the topical medication, with cessa- 
tion of anterior segment inflammation and 
normalization of intraocular pressure. 


GRANULATION TISSUE 


The topical preparation was used routinely 
in 14 postoperative cases of strabismus. Two 
of these patients had severe, and three mild, 
retention granulomas. These masses literally 
melted away within two to eight weeks. An 
additional case was seen in an adult woman 
in which a red mass, approximately five- 
eighths by one-half inch, was seen on the 
bulbar conjunctiva. The history gave no clue 
to the etiology of this lesion. The patient 
used the eye drops four to six times a day. 
Within a month, the lesion had almost en- 
tirely disappeared. A biopsy, which was done 
before the patient was completely cured of 
her mass, revealed chronic granulation tis- 
sue. The melting away of this lesion was 
truly remarkable. The same statement can be 
made about the two severe retention granu- 
lomas referred to above. In presteroid days, 
these would have necessitated excision. 


POSTOPERATIVE INTRAOCULAR SURGERY 


Forty-three patients who had had previous 
intraocular surgery were treated with the 
topical solution two to four times daily, start- 
ing eight to 12 days after their operations. 
In all of these there was marked paling of 
the eyes, and alleviation of the itching and 
burning, without any deleterious effect upon 


KEY TO FIGURES 9 THROUGH 16 


Figure Before After 
No. Patient Diagnosis Treatment Treatment Treatment 

9and10 D Superficial punctate kerati- Prednisolone-21-phosphate Fig. 9 Fig. 10 
tis associated with German with neomycin 9 days 

measles 
liandi2 P Acute meibomitis Prednisolone-21- te Fig. 11 Fig. 12 
with neomycin. Cathomy- 4 days 

cin (1.0 gm. first day) 

i3andi4 I Iridocyclitis Prednisolone-21-phosphate Fig. 13 Fig. 14 


with neomycin 4 days 


iSand16 W Acute catarrhal conjuncti- Prednisolone-21-phosphate Fig. 15 Fig. 16 
vitis with neomycin 4 days 
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the wound healing. These patients all em- 
ployed the medication for from one to two 
months. 


DISCUSSION 


Woods and others have constantly empha- 
sized the fact that it is important to employ 
adrenal corticosteroid eye drops frequently 
in order to obtain an excellent result. Most 
ophthalmologists are accustomed to employ- 
ing topical medication three to four times 
daily. When one is dealing with a severe 
ocular inflammation, especially an episcleri- 
tis, scleritis, or iridocyclitis, it is advisable to 
employ the medication as often as possible. 
Frequently this means one drop every half 
hour and certainly the one-hour interval 
should be commonly used. In acute ocular in- 
flammations, the more frequently the drops 
are employed, the more rapidly the patient 
will recover. 

No patients developed herpes-simplex 
while on this medication. However, it was 
not employed in any case of keratitis in 
which the diagnosis was ambiguous. It is my 
custom to avoid topical steroid therapy in any 
corneal situation in which the diagnosis is 
unclear, and when there is a possibility that 
herpes simplex is present but that the full 
picture has not yet developed. 

The solution of prednisolone has the ad- 
vantage over the suspension in that no crys- 
talline residue is left in the patient’s cul-de- 
sac or in his lashes. Many patients complain 
about the white residue which follows the 
use of suspensions. The other advantage is 
that the patient does not have to shake the 
drops and is therefore sure of receiving a 
consistent dosage in each drop. Many pa- 
tients forget to shake the suspension and 
thus treat themselves with diluents at one 
time and with a higher concentration of the 
suspension at another. These disadvantages 
are obviated by the use of the solution. 

Some physicians object to the routine em- 
ployment of a steroid with an antibiotic for 
several reasons. Many feel that they would 


like to employ a steroid alone if indicated, 
and an antibiotic alone when that is indi- 
cated, and a combination when they feel that 
the two are indicated. One cannot quarrel 
with such objections. On the other hand, the 
combination has certain advantages. 

The solution is more likely to remain un- 
contaminated because of the presence of an 
antibiotic. Few patients employ proper pre- 
cautions once the eyedropper has touched 
their lashes and then is returned to the bottle. 
When infection is present, the combination 
of the steroid and the antibiotic plays a 
double role, the steroid reducing the inflam- 
mation and the antibiotic combating the in- 
fection. The literature is full of examples of 
the value of a combination of a steroid with 
an antibiotic. I agree with those who dislike 
shotgun combinations, although the com- 
bination of a steroid and an antibiotic is 
hardly a “shotgun combination.” 

At times the physician finds it difficult to 
make a clear-cut diagnosis; he is then per- 
haps better off employing a combination of a 
steroid and an antibiotic. There is no evi- 
dence of any deleterious results from the use 
of the combination. While there are some 
patients who may be sensitive to an anti- 
biotic, it is a fact that sensitivities to neomy- 
cin are extremely rare, and are probably well 
overcome by the concomitant steroid present. 

I cannot agree with those who maintain 
that patients should not be treated when one 
cannot make a diagnosis. There is no ques- 
tion but that a proper diagnosis tends to 
delineate the course of treatment. Neverthe- 
less, there are times when one cannot make 
an absolute diagnosis in the preserice of ocu- 
lar inflammation and yet the inflammation is 
clearly present. In these situations the com- 
bination of cortical steroids and an antibiotic 
is often very beneficial. I have already stated 
the fact that a corticosteroid should not be 
used topically when herpes simplex is sus- 
pected or present. This statement also applies 
to fungal keratitis. 

441 East 68th Street (21). 


HERPES ZOSTER 
OPHTHALMICUS* 


REPORT OF A CASE IN A THREE AND 
ONE-HALF-YEAR-OLD CHILD 


FRANK E. Garrett, M.D. 
Cleveland, Ohio 


There is considerable evidence which sug- 
gests that herpes zoster and varicella are 
caused by the same viral agent. The histo- 
logic appearance of the cutaneous lesions are 
similar,’ neither virus can be transferred to 
experimental animals or grown in tissue cul- 
ture.* Elementary bodies, thought to repre- 
sent the virus,’ collected from vesicles of 
both diseases, cannot be differentiated by 
electron microscopy.‘ Serum from patients 
convalescing from varicella will agglutinate 
virus obtained from herpes zoster lesions and 
vice versa. 

This common etiology clarifies the epidemi- 
olgic relationship of the two diseases first 
observed by Bokay in 1888, and explains the 
not unusual occurrence of varicella epidemics 
from contact with a case of herpes zoster. 
Simpson® studied such an epidemic under al- 
most ideal epidemiologic conditions. A single 
case of zoster was responsible for an out- 
break of varicella among children on the 
small island of Yell in the Shetlands. There 
concurrently occurred a series of cases whose 
source could easily be traced to contact with 
varicella on the mainland. Comprehensive 
studies indicated that the virus of varicella 
derived from zoster was identical with the 
virus of ordinary varicella. The clinical ill- 
nesses were indistinguishable, incubation pe- 
riods the same, both viruses were equally 
infective against those who had never had 
either disease, and each virus conferred a 
protection against the other, which appeared 
complete. 

The clinical manifestation of infection 


* From University Hospitals of Cleveland, Divi- 
sion of Surgery, Department of Ophthalmology. 
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INSTRUMENTS 


Fig. 1 (Garrett). Appearance of patient. 


with the virus is, however, influenced by the 
age at which infection occurs. In adults it 
commonly manifests itself as herpes zoster, 
very uncommonly as varicella. The opposite 
is true of children, who rarely develop herpes 
zoster. Even more rare is the simultaneous 
occurrence of the two diseases in the same 
individual, as recorded in the case reported 
herein. 


CASE REPORT 


A three and one-half-year-old girl was brought 
into the emergency ward by her parents at night. 
The left side of her face presented lesions typical 
of herpes zoster ophthalmicus, apparently involving 
all divisions of the left ophthalmic nerve (fig. 1). 
She was quiet, co-operative, seemed to be exper- 
iencing very little pain, and otherwise appeared to 
be in good health. Despite marked edema of both 
eyelids, a good view of the globe revealed only 
slight conjunctival and ciliary injection. She had 
never had varicella or any known recent contact 
with either varicella or herpes zoster. Her parents 
stated for approximately 10 days previously, she had 
complained frequently of severe unilateral head- 
aches and marked photophobia in her left eye. 

That night the child was admitted to an open 
pediatric ward containing 29 children. Six were in- 
fants in incubators in an enclosed nursery section 
of the ward, semi-isolation technique being observed 


* 
4 


742 


in this section. Only six of the 29 children were 
definitely known to have had varicella. 

On admission, the patient’s temperature was 
38°C. amd varied between 37°C. and 38°C. during 
the first two days. On the third hospital day, her 
temperature was 40°C. and, when further examined, 
she was found to have vesicular lesions on her face, 
chest, palms of hands, and oral mucosa. She now 
presented classical lesions of both herpes zoster 
and varicella. 

Within three weeks of exposure, four children 
from this ward developed varicella. One, an infant 
in the nursery section, had very mild manifestations 
of the disease, and quickly recovered. Two of the 
others developed the disease after returning home. 
The child with herpes zoster and varicella was dis- 
charged home and followed in the Eye Out-Patient 
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Department. In spite of the severity of her disease, 
when last seen, she was making an uneventful re- 
covery. 


SUMMARY 

1. Despite the differences in clinical mani- 
festations of herpes zoster and varicella, evi- 
dence suggests a common viral etiologic 
agent. 

2. The two conditions can occur simulta- 
neously in the same individual. 

3. Persons with herpes zoster frequently 
cause outbreaks of varicella among children. 

2065 Adelbert Road (6). 
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CONGENITAL 
RETINAL DETACHMENT* 


Paut R. M.D. 
AND 
Merritt J. Reen, M.D. 
Portland, Oregon 


The differential diagnosis of a white mass 
present in the pupillary space of an infant is 
often one of the most distressing and difficult 
problems that an ophthalmologist encoun- 
ters. Beers,’ in 1817, first wrote of this entity 
and described the appearance Of the eye as 
that of an “amaurotic cat’s eye” and de- 
scribed it as showing a clear cornea, anterior 
chamber, and lens, and a white surface in the 
vitreous capable of reflecting light. 

In 1950, Reese? suggested the use of the 
term, leukokoria, or white pupil, to designate 
those cases in which a white reflex was 


*From the Good Samaritan Hospital Eye Pa- 
thology Laboratory. This report was aided by the 
Clinton T. Cooke Memorial Fund. Presented to the 
Ophthalmic Pathology Club, Western Division, No- 
vember 14, 1957. 


found in the pupillary space. Pseudoglioma 
or pseudoretinoblastoma have often been ap- 
plied to this phenomenon. 

Reese listed three congenital manifesta- 
tions of leukokoria: (1) retrolental fibro- 
plasia—found in premature infants; (2) 
persistent hyperplastic primary vitreous— 
found in full-term infants and unilateral in 
nature; (3) retinal dysplasia—occurring bi- 
laterally in full-term infants with microph- 
thalmic eyes. 

Dysplasia of the retina is usually associ- 
ated with other developmental abnormalities, 
such as cerebral, cardiac, and bone anomalies. 
Krause® listed a series of 18 cases, 13 of 
which probably represented retrolental fibro- 
plasia and five of which were in full-term in- 
fants who not only had retinal but also cere- 
bral abnormalities. 

Laval and Chatzinoff* presented a case of 
a seven-month-old hydrocephalic child with 
a microphthalmic eye and a normal eye, the 
microphthalmic eye having a complete retinal 
detachment. This probably represented an 
atypical form of a retinal dysplasia. 
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Poulsen’ reported a case in which an in- 
fant had a congenital retinal fold in a normal 
sized eye combined with a complete retinal 
detachment in a microphthalmic eye. He felt 
that the detachment represented an atypical 
form of the congenital septum. We believe 
this probably represented different stages of 
the same process. 

The problem of separation of the retina in 
full-term infants has been reviewed by 
Heath.* In addition to dysplasias, he dis- 
cussed those due to inflammatory, vascular, 
and neoplastic conditions. In considering the 
dysplasias he noted not only the incomplete- 
ness of the retinal structure but also the lack 
of formation of secondary vitreous which is 
necessary to force the retina against the cho- 
roid, leading to folds, stalks, and massive 
separations. 

Congenital detachments have occurred in 
successive generations as a sex-linked devel- 
opmental anomaly. One series has been 
traced by Wilson’ through six generations, 
being manifest in males as a recessive sex- 
linked characteristic. 

The embryologic predisposition for the 
production of retinal septa was first pre- 


Fig. 1 (Thornfeldt and Reeh). White stalklike 
mass attached peripherally to the ciliary body, cen- 
trally to the lens, and posteriorly to the optic 
nerve. The lens is displaced forward to the cornea. 
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Fig. 2 (Thornfeldt and Reeh). Forward dis- 


placement of the iris almost obliterating the angle 
and anterior chamber. 


sented by Mann* who postulated the theory 
that there was an adhesion formed between 
the primary vitreous and the neural ectoderm 
so that the inner layer of the optic cup was 
pulled forward and detached in the area of 
the adhesion. In a later article? she grouped 
the rosettes, folds, congenital detachments, 
and septa together and stated that they are all 
anomalies of the inner layer of the optic cup. 
Secondly, Mann believes, they usually arise 
after the 13-mm. stage when the cleft is 
closed and do not fall into the class of colo- 
bomas. Thirdly, they are anomalies of prolif- 
eration with imperfect differentiation. In ad- 
dition she pointed out that in the normal 
development of the eye there is a complete or 
partial persistence of the cavity of the pri- 
mary optic vesicle, so that detachment can be 
due to either excess or insufficient growth of 
the inner layer of the optic cup. 


CASE REPORT 


An 1l-week-old white boy was seen because of a 
white mass in the pupillary space of the right eye. 
The mother, father, and four siblings demonstrated 
no evidence of any eye pathology or other known 
abnormalities. The mother’s prenatal course was 
uncomplicated, delivery was at term, spontaneous 
in character, and the child cried immediately. The 
birth weight was seven pounds and the baby’s post- 
natal course was without incident. Physical examina- 
tion showed no abnormalities other than the white 
pupil. Because of extenuating family circumstances, 
the child had been placed for adoption and the 
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Fig. 3 ( Thornfeldt and Reeh). Fibrovascular 
membrane behind lens. 


future parents were extremely anxious to know 
the exact status of the mass in the eye before 
proceeding further. 

Examination of the infant under general anes- 
thesia showed the right eye to be definitely smaller 
than the left. Cornea, O.D., 9:5 mm.; O.S., 10.5 mm. 
Intraocular pressure: O.D., 30 mm. Hg; O.S., 20 
mm. Hg (Schigtz). The cornea of the right eye 
was clear, the anterior chamber extremely shallow, 
the lens was clear and displaced forward so that 
it almost touched the cornea. There was, immedi- 
ately behind the lens, a white mass containing ves- 
sels. Dentate processes were not visible. The mass 
which appeared to occupy the vitreous chamber 
seemed to extend forward more in the central part. 
X-ray study of the eye showed no calcium granules. 

Gross examination. The eye measured in its 
anteroposterior diameter, 18.5 mm., and horizontal 
diameter at the equator 16.5 mm. Vertical callotes 
were made. Behind the lens there was a white stalk- 
like mass which appeared to be attached to the 
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Fig. 4 (Thornfeldt and Rech). Rosettes found 
in numerous areas of the retrolental mass. 


ciliary body on the periphery and the lens centrally, 
and extended back to the optic nerve. (fig. 1). 

Microscopic examination. The iris and lens were 
displaced forward so far that the anterior chamber 
was almost obliterated (fig. 2). Immediately be- 
hind the lens was a layer of fibrovascular tissue 
which was more dense peripherally. This in part 
represents persistence of the primary vitreous (fig. 
3). The retinal tissue was undifferentiated and 
there were numerous areas of rosette formation 
representing imperfect differentiation of the retina 
(fig4). There was no evidence of persistence of 
the hyaloid artery. 


SUMMARY 


The principal causes of leukokoria have 
been discussed and the embryology underly- 
ing the development of folds, retinal septa, 
and detachments has been presented. 

A case report of a retinal detachment in a 
full-term male infant has been presented in 
detail. 


919 Taylor Street Building (5). 
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MENINGIOMA OF THE 
OPTIC NERVE 


OF ONE MONTH'S CLINICAL DURATION 


Tuomas S. Epwarps, M.D. 
Jacksonville, Florida 
AND 
Joun R. Frntay, M.D. 
Port Chester, New York 


Meningiomas (dural endothelioma) of the 
optic nerve are relatively rare and are usually 
of a chronic nature. It is the purpose of this 
paper to report a primary meningioma of the 
optic nerve of one month’s clinical duration. 

Primary tumors of the optic nerve were 
first classified by Hudson in 1912 and sub- 
sequently by Mathewson in 1930. They di- 
vided the tumors into gliomas, meningiomas, 
and fibromas. By 1930, there were 33 menin- 
giomas reported in the literature. Since that 
time less than a hundred more have been re- 
ported. Benedict and Forrest each report 17 
cases in two separate series and Reese re- 
ports 20 cases. There have been several other 
reports of individual cases. Meningiomas 
comprised about eight percent of the total in- 
traorbital tumors for both Reese and For- 
rest, and about four percent of the total in- 
traorbital tumors in Benedict's series. In all 
of the cases reported the symptoms were of 
six months’ to 20 or more years’ duration 
with the symptoms usually being proptosis 
followed by visual loss and lack of move- 
ment. 

REPORT OF CASE 


The patient, a 39-year-old white woman, was first 
seen at New York Eye and Ear Infirmary on No- 
vember 30, 1956, complaining of poor vision of the 
right eye of two weeks’ duration. At that time her 
vision was 20/100 corrected in the right eye and 
20/20 corrected in the left eye. Past history revealed 
that the patient had a thyroidectomy six years pre- 
viously and seemed to be well controlled subse- 


Fig. 1 (Edwards and Finlay). Photograph, 
showing the disc elevated six diopters. 


quently. She had recently obtained bifocals for 
occasional blurring of both eyes. Otherwise the 
history was negative. 

On examination the ocular movements were of 
full range and the left eye was completely normal. 
The anterior segment of the right eye was negative, 
but funduscopy revealed a two diopter elevation of 
the disc with distinct disc margins. Complete blood 
count, urinalysis, serology, and fasting blood sugar 
were all normal, pty for a mild hypochromic 
anemia. 

She was next seen on December 12th when vision 
in the right eye was found to have fallen to hand 
motions. The pupil reacted poorly to direct light 
stimulation but reacted well to consensual light stim- 
ulation. Gross field examination showed a general 
suppression of the whole field. The disc was elevated 
about six diopters with distinct margins as shown 
in Figure 1. She was admitted for further study. 

Studies while in the hospital. X-ray films of the 
skull and optic foramen were negative, as were 
repeated blood counts and urinalyses. Physical exam- 
ination disclosed a moderate sized uterine polyp 
which was felt to be coincidental. The vision dropped 
to light perception in the right eye and the light 
confrontation field was further diminished. The 
vision in the left eye remained 20/20 and the perim- 
etry and tangent screen fields of the left eye were 
normal. There was no ptosis or proptosis of either 
eye. The hthalmometer reading was 19 mm. 
bilaterally and the palpebral fissure was eight mm. 
bilaterally. It was felt that this was a tumor of the 
optic nerve and an enucleation was performed on 
December 19th. 
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Fig. 2 (Edwards and Finlay). Gross specimen, 
showing 15 mm. of optic nerve with bullous swell- 
ing adjacent to the globe. 


At operation a section of the nerve 15 mm. long 
was obtained. Grossly there was a large bullous 
swelling eight mm. in diameter for the bulbar 
eight mm. of the nerve, which can be seen in 
Figure 2. This tapered sharply so that the cut end 
of the nerve appeared normal. The nerve was 
severed postoperatively from the globe with an in- 
cision through the bullous swelling. The nerve was 
seen to be about two-mm. thick with a three-mm. 
cuff of tumor around the nerve. The two specimens 
were sent to the laboratory separately so as to secure 
serial sections on the nerve. 


PATHOLOGY 


Gross examination of the specimen has al- 
ready been described. Microscopic examina- 
tion of the nerve segment shows the optic 
nerve surrounded by broad, elongated cells 
which arrange themselves in coarse whorls 
and broad sheets, separated by thick fibro- 
vascular septa into lobules. The individual 
cells are quite uniform in size, shape, and 
staining reaction. The chromatin arrange- 
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Fig. 3 (Edwards and Finlay). Microscopic sec- 
tion through optic disc, showing lobules of tumor 
cells surrounding the optic nerve. Also optic papilla 
is seen prolapsed 1.5 mm. in the vitreous. 
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Fig. 4 (Edwards and Finlay). Microscopic sec- 
tion under high power, showing the tumor cells in 
coarse whorls and broad sheets, separated by a 
thick fibrovascular septum. 


ment consists of fine granules rather evenly 
distributed. There is no suggestion of infil- 
tration and the posterior sections appear to 
be clear of the tumor. 

The anterior half of the globe appears 
normal grossly and histologically. At the pos- 
terior pole (figs. 3 and 4), a tumor is seen 
which surrounds the optic nerve and is about 
seven-mm. across. The papilla is seen to be 
protruding about 1.5 mm. into the vitreous 
cavity with edema of the surrounding cho- 
roid and sclera. The optice nerve is edema- 
tous and the tumor surrounding the nerve is 
circumscribed by dura and lobulated by thick 
fibroblastic tissue. It contains numerous lam- 
inated basophilic colloid psammoma bodies 
and hyaline pachionian arachnoidal villi. No 
areas of infiltration were seen. 


COMMENT 


Certain features should be mentioned: 

1. Meningiomas are usually felt to be 
slow-growing tumors; however, this patient 
gave a history of only four weeks’ clinical 
duration. In a two-week period her vision 


fell from 20/100 to hand motions. 


2. Proptosis and limitation of ocular 
movements are frequent signs of optic nerve 
tumors ; whereas, this patient showed neither 
sign as late as the day before enucleation. 
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3. There has been a great deal of discus- 
sion of the size of primary optic nerve men- 
ingiomas. Verhoeff has questioned the origin 
of these tumors in the orbit. It is felt that 
this is another case that seems to fill the re- 
quirements for diagnosis of a primary in- 
traorbital tumor. 
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SUM MARY 


A case of meningioma of the optic nerve 
with a clinical course of only four weeks is 
presented. The gross and microscopic pa- 
thology are discussed. It is felt that this is 
an intraorbital tumor arising in the optic 
nerve. 
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COMBINATION UNIT FOR 
REFRACTORS 


MUSCLE LIGHT, MULTIPLE READING, 
AND COLOR CARDS 


J. Carso, M.D. 
Rockville, Maryland 


This device, which may be attached to the 
reading-card clip on the near-point bar of all 
standard refractors, facilitates all near-point 
work. Basically, it consists of a 7.0 by 7.0 inch 
plastic board. On one side is mounted a mus- 
cle light (standard penlight with plastic tip 
modified to shine light at right angle) ; the 
opposite side has a series of six stiff base- 
hinged cards held in vertical position by a 
sliding control bar, similar to that found in 


Fig. 1 (Carbo). Use of reading and color cards 
which fall in sequence by operating control bar at 
right. 


Fig. 2 (Carbo). Use of muscle light, with 
reading cards on reverse side. 
metal desk phone directories. The six-card 
mount contains reading and color cards. 
When not in use, the near-point bar lifts out 
of the way and is locked by a spring clip 
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Fig. 3 (Carbo). Combination unit in locked posi- 
tion when not in use, showing spring clip and alu- 
minum sleeve. 


= 
5 
‘ 
+. 
ae 
ie 
5 
d 
= 
~ 
a 
; 
bu 
>. 


748 NOTES, CASES, INSTRUMENTS 


attached to the refractor knob. An aluminum 
sleeve fits over the squared bar. 

To operate, swing the unit down, turn on 
the muscle light for near-point orthoptic 
measurements, and flip the plastic board to 
the opposite side. Then, by sliding the con- 
trol bar down, the reading and color cards 
will fall in sequence. When through, the 
cards are replaced; the bar slides up and 
swings the unit out of position. 

809 Viers Mill Road. 


POSTERIOR 
CROCODILE SHAGREEN* 


A CORNEAL DYSTROPHY 


Victor Goopsipe, M.D. 
New York 


Justification for making the present report 
rests first in the fact that no cases of the con- 
dition other than those of Weizenblatt in 
1928, and Vogt, in 1930, appear in the litera- 
ture, and second in the possibility of its con- 
fusion with a much more common dystrophy 
—the Fuchs’ endothelial-epithelial dystro- 
phy. Two cases of posterior crocodile sha- 
green came under my observation within a 
period of several months, one of them the 
subject of this paper, and the other seen by 
me through the kindness of Dr. Abraham 
Reinhorn. Dr. Reinhorn’s case was, in most 
respects, similar to mine, occurring as it did 
in an elderly woman with senile cataracts. The 
appearance of the corneas was entirely as 
indigated in the description of my case. 

Vase used a picturesque term “crocodile 
shagreen” for two conditions he described, 
one at Bowman's level and the other at the 
posterior aspect of the cornea. The clinical 
appearance of the two was remarkably simi- 
lar. Weizenblatt,*? in 1928, had preceded 
Vogt with a report of six cases of posterior 
crocodile shagreen. Later authors, Miller,’ 
Valerio,* Moro Amideo® reported cases of 
the anterior type of crocodile shagreen with 


* From the Department of Ophthalmology, Mon- 
tefiore Hospital. 


Fig. 1 (Goodside). Posterior corneal shagreen, 
showing gray patches and two systems of dark 
intervals. 


several histologic examinations made possi- 
ble by keratoplasty. The latter showed inter- 
ruptions of the basophilic Bowman's mem- 
brane and separation of the membrane from 
the corneal epithelium by newly formed con- 
nective tissue. 

An opportunity to examine histologically 
posterior crocodile shagreen has not pre- 
sented itself and, in fact, no case reports of 
this condition have been found subsequent 
to Vogt’s description in 1930. Berliner® al- 
ludes to Vogt’s work and states that deep 
crocodile shagreen is even more rare than 
the superficial variety. Thomas," in his exten- 
sive work, The Cornea, makes no mention of 
the condition ; nor do Stocker* nor Calhoun® 
in their comprehensive studies of dystro- 
phies. 

Vogt’s case of deep crocodile shagreen was 
that of a 59-year-old woman who had cata- 
racts and a “senile fundus.” It is significant 
that the cataracts were subsequently removed 
without deleterious influence on the corneal 
changes. The corneas showed a lesion of the 
central one third of roughly cobble-stone ap- 
pearance in the region of Descemet’s mem- 
brane. Vogt thought that the lesion might rep- 
resent a senile change in Descemet’s mem- 
brane. 
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Fig. 2 (Goodside). Slitlamp appearance of 
posterior corneal shagreen. 


CASE REPORTS 


A 72-year-old man was seen February 27, 1956, 
with the history of an automobile accident three 
weeks previously, at which time he suffered a skull 
injury and was unconscious. On his return to con- 
sciousness five hours later he found that he could 
not see with the left eye. He remained hospitalized 
for two weeks and during this period X-ray studies 
of the skull and chest revealed no fracture or other 
pathologic change. No note was made of the ocular 
status except for a diagnosis of contusion of the 
eyelids. 

On examination three weeks after the accident, 
visual acuity in the right eye was 20/70, and in the 
left eye no light perception. The fundus in the right 
eye showed nothing abnormal except arteriosclerotic 
and hypertensive changes in the vessels. The fundus 
of the left eye showed a pale atrophic disc, probably 
the result of traumatic interruption of the optic 
nerve, perhaps in the optic canal. The lenses pre- 
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sented incipient nuclear sclerotic changes. The vis- 
ual field of the right eye was normal. 

The findings responsible for this report were 
symmetrically present in both corneas and involved 
the posterior aspect of the middle third. The lesion 
was a grayish area in the endothelium or Descemet'’s 
layer which was broken up into many small, 
rounded, or polygonal gray patches of varying 
sizes, separated from one another by dark intervals. 

The dark intervals appeared to be of two varie- 
ties. One was a system of fine lines crossing 
obliquely in all directions. The other dark intervals 
were broader and continuous about the gray patches 
in such a manner as to produce the appearance of 
cobblestones or crocodile skin. No evidence of an 
endothelial mosaic could be made out, since the zone 
of specular reflection was obscured by the opacities. 

The grayish patches were fuzzy in outline and 
appeared to extend somewhat into the immediately 
adjacent stroma. The stroma itself was otherwise 
clear. 

A very faint subepithelial opacity was noted 
occupying the middle third of the cornea, suggesting 
some involvement of Bowman's membrane. This 
opacity was faint, had no special character except 
that it could be visualized most clearly in the cross- 
section of light. The epithelium showed no involve- 
ment. 

Over a period of eight months no change could 
be noted in the corneal condition. The left optic 
disc became more markedly pale. 


CoM MENT 


The condition of posterior crocodile sha- 
green, although obviously rare, is clear cut 
in its clinical manifestations. Whether the 
clinical similarity between the anterior and 


posterior varieties may be considered to re- © 


flect histopathologic similarities cannot be 
stated. Vogt suggested that the crocodile sha- 
green is a senile change, and this suggestion 
is strengthened by its occurrence in elderly 
individuals in the two present cases. 

The clinical dissimilarity existing between 
the crocodile shagreen and Fuchs’ endothelial- 
epithelial dystrophy suggests the following 
line of thought regarding the pathologic find- 
ings to be expected in the former. 

At the beginning, Fuchs’ dystrophy is 
marked by excrescenses (cornea guttata) in 
Descemet’s membrane and degeneration of 
the corneal endothelium. The endothelial de- 
generation allows the access of fluid to the 
cornea and epithelial edema and vesiculation 
occur, finally followed by involvement of the 
stroma. 


= 
? 


750 
In the deep crocodile shagreen there is no 


involvement of anterior structures beyond 
the faint opacity of Bowman’s membrane 
which may itself represent an early mani- 
festation of anterior shagreen. In view of the 
absence of epithelial edema or vesiculation 
in the present case, which showed extensive 
involvement of the posterior aspect of the 
cornea, one may presume that the corneal 
endothelium is at least functionally in good 
order. By comparison with the histologic 
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findings in superficial crocodile shagreen one 
may guess that Descemet’s membrane is in- 
volved to a considerable extent. 


SUMMARY 


A case of posterior crocodile shagreen, a 
rare dystrophy which may be the result of 
senile degeneration chiefly involving Desce- 
met’s zone, was reported. 


1777 Grand Concourse (53). 
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REFINEMENT FOR THE HAND 
OPHTHALMOSCOPE 


RicHarD Brocer, M.D. 
Worcester, Massachusetts 


Since the advent of the ophthalmoscope, 
one of its major handicaps has been the in- 
convenience caused by annoying corneal re- 
flexes, particularly in study of the macula. 
This is especially true of the electric hand 
ophthalmoscope. In the presence of a small 
pupil this is annoying and frequently neces- 
sitates the use of mydriatics for adequate, or 
even permissible, ophthalmoscopic fundus 
examinations. 

In earlier model ophthalmoscopes, this 
difficulty was overcome to some extent by the 
use of an adjustable condensing system so 
that, among other things, the projected circle 
of light could be focused and made small- 
er.-* Later on, the condensing system was 
made stationary in many models and a small 
or “pinhole” aperture was inserted which 
was, in most instances, placed over the con- 


densing lens. 


This last innovation is probably the most 
desirable but it has been my experience that 
the “pinholes” and other apertures supplied 
by manufacturers are generally rather large 
so that the projected circle of light is conse- 
quently too large for adequate fundus exam- 
ination through a small or reactive pupil. By 
having these apertures made smaller or more 
nearly a pinhole on the various models of 
ophthalmoscopes, however, the instruments 
become much easier to use in routine, white- 
light ophthalmoscopy. This is because of the 
smaller circle of light which is projected 
and this principle is diagrammatically illus- 
trated in Figure 1. 

This smaller circle of light causes the cor- 
neal reflexes to be much less bothersome and 
often obviates the necessity for mydriasis 
even in the pupil constricted with a miotic. 
This principle is similar to, and in essence is, 
an application of Gullstrand’s “simplified 
centric reflexless direct ophthalmoscopy” in 
which he used a very small, intense source of 
light with a reflecting ophthalmoscope.*~* 

The Welch Allyn Company has made me, 
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Fig. 1 (Broggi). (A) Light source. (B) Con- 
densing lens. (C) Cap for condensing lens with 
larger and smaller apertures. (D) Prism. (F) Large 
circle of light from larger aperture. (G) Smaller 
circle of light from smaller aperture. 


and will supply, a special drum for their no. 
110 ophthalmoscope which affords a con- 
veniently smaller circle of projected light; 
they will also supply a 0.023-inch pinhole 
cap for their no. 106 ophthalmoscope, which 
gives the desired result with this model. 

For the American Optical Company giant- 
scope, I have made my own modification by 
substituting a disc with a smaller central 
aperture which measures between 1.2 and 1.5 
mm. As a result, it is possible to use a much 
brighter light source, which is sometimes 
desirable, without discomfort to the patient, 
and the use of the polaroid apparatus is usu- 
ally unnecessary. Any machine shop can 
make these discs with the smaller central 
aperture. 

Both the May and Morton ophthalmo- 
scopes can be fitted with pinhole caps which 
are optimally about one half the size of those 
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that are originally supplied with the instru- 
ments. The Bausch and Lomb Optical Com- 
pany has supplied me with the smaller pin- 
hole caps for these instruments. 

The Keeler Company has already incorpo- 
rated optimally small apertures to supplement 
the condensing system of most of its models 
of ophthalmoscopes. 

This restriction of the amount of light or 
total light flux leaving the condensing system 
may be undesirable for the use of red-free 
and other filters in some instruments but a 
rheostatic control may allow the flux density 
to be brought to the desired level without 
overloading the bulb. Otherwise, it may be 
necessary to change to a larger sized aperture 
and this is, very likely, one reason for the 
larger apertures which are supplied with 
many instruments. 

My personal experience has been that some 
instruments which I had been virtually un- 
able to use in routine ophthalmoscopy, be- 
came easy to use in the majority of instances 
after this modification, without using mydria- 
sis. I have never found that the decreased 
area of fundus illumination is in any way 
bothersome. Moreover, it is my belief that 
there are many ophthalmoscopes in virtual 
disuse in a number of offices and clinics 
which could become useful instruments if 
this modification were made. While the use 
of mydriasis is necessary for a complete and 
thorough fundus examination, it is cer- 
tainly not practical nor necessary in all in- 
stances and an instrument which facilitates 
examination through a small pupil is a desira- 
ble one. Every funduscopist might properly 
or advantageously have an instrument with 
such a modification at his disposal. 

36 Pleasant Street (8). 
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TONOGRAPHY: EXPERIMENTAL AND CLINI- 
CAL ASPECTS 


The Tenth Annual Mark J. Schoenberg 
Memorial Lecture (jointly with the Na- 
tional Society for the Prevention of Blind- 
ness ). 

Dr. Bernarp Becker, Saint Louis, said 
that tonography has proved most useful in 
diagnosis and evaluation of therapy of the 
glaucomas. Many of the current uses of this 
laboratory procedure were anticipated nearly 
half a century ago by its originator, Dr. 
Mark Schoenberg. 

In regard to the sources of error and cor- 
rection factors, Dr. Becker said that im- 
portant correction factors in the clinical and 
experimental applications of tonography ‘de- 
rive from the alterations in episcleral ve- 
nous pressure during the procedure, and from 
deviations of the individual eye from the 
average values for scleral rigidity. Correc- 
tion for the former source of error is readily 
accomplished and is included in the current 
tonography tables. The scleral rigidity coefh- 
cient (E) is difficult to estimate but may be 
approximated most reliably by applanation 
readings of intraocular pressure preceding 
the tonogram. If E differs significantly from 
the average value assumed in the calibration 
tables, this most important correction can 
be accomplished by the graphic or algebraic 
methods described. Unless such correction is 
made, a high rigidity will simulate glaucoma 
by tonometry or hypersecretion by tonogra- 
phy; a low rigidity coefficient may lead to 
failure to recognize glaucoma or to appreci- 
ate its inadequate control, and to suggest 


falsely a state of hyposecretion. 

The validity of the tonographic determi- 
nation ef outflow facility is suggested by 
comparison with data obtained by ‘constant 
pressure tonography, perfusion in vivo and 
in vitro, and estimates derived from chemi- 
cal methods. 

As to glaucoma diagnosis, Dr. Becker 
stated that tonography following a water- 
drinking provocative test provides unique 
opportunities for the early detection of 
chronic simple glaucoma. Similarly, the diag- 
nosis of angle-closure glaucoma can be made 
more readily by a mydriasis provocative test 
combined with tonography. 

A study of the relatives of glaucoma pa- 
tients by repeated tonography and provoca- 
tive tests over a period of years is proving 
most fruitful. One can demonstrate the 
early appearance of an outflow disorder and 
its progression to the point of clinically ree- 
ognized glaucoma. A study of such selected 
patients also provides the opportunity for 
evaluating the efficacy of our detection meth- 
ods. 

Tonographic studies on over 900 normal 
eyes and almost 1,000 unoperated eyes with 
chronic simple glaucoma reveal a decline in 
rate of aqueous secretion with age in both 
groups. Such hyposecretion may avoid pres- 
sure e in spite of impaired outflow. 
On the other hand, hyposecretion may be 
intermittent and lull the ophthalmologist into 
failing to detect glaucoma or to appreciate its 
inadequate control. 

In the treatment of glaucoma, Dr. Becker 
said that tonography affords insight into the 
mode of action of various medical and sur- 
gical therapies. It also permits the estima- 
tion of the adequacy of such procedures, 
and the early recognition of their failure 
even before the occurrence of rises in intra- 
ocular pressure and loss of visual field. 

In angle-closure glaucoma preoperative 
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tonography permits an evaluation of the 
adequacy of the outflow channels and a ra- 
tional decision as to the type of surgery in- 
dicated. A recent study of the results of 209 
surgical procedures (100 iridectomies and 
109 iridencleises) on 182 eyes with angle- 
closure glaucoma demonstrates the prognos- 
tic importance of evaluating outflow facility 
before surgery. 

The tonographic study of glaucomatous 
eyes controlled by miotics provides an effec- 
tive means of predicting pressure rises and 
loss of visual field. In a series of 200 eyes 
with chronic simple glaucoma followed for 
over three years, adequacy of outflow facility 
induced by the miotic therapy proved to be 
the best safeguard for continued pressure 
control and preservation of field. 

The use of secretory depressants supple- 
ments the lowering of intraocular pressure 
in those eyes inadequately controlled on mi- 
otics alone. Carbonic anhydrase inhibitors, 
such as Diamox, induce approximately a 50- 
percent decrease in rate of aqueous produc- 
tion. Topical epinephrine also reduces the 
rate of aqueous production. Topical epineph- 
rine also reduces the rate of aqueous flow 
and does so by some 30 to 35 percent. Most 
exciting is the recent finding that these two 
agents are essentially additive in their ef- 
fects on the rate of secretion in human eyes 
with chronic simple glaucoma, resulting in 
an average suppression of secretion of 66 
percent. The use of maximal miotic therapy 
and the secretory inhibition afforded by one 
or both of these agents make possible the 
successful medical management of a larger 
number of patients with chronic simple 
glaucoma. 

“. . . mere measurement of intraocular pressure 

. is a procedure which may be incomplete and 
misleading unless the index of ocular drainage is 
measured at the same time.” Mark Schoenberg, 


1912. 
Jesse Levitt, 


Recording Secretary. 
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ALL-INDIA 
OPHTHALMOLOGICAL 
CONGRESS 


Indore 
February 12 to February 15, 1958 


RODENSTOCK REFRACTOMETER 


The scientific session of the conference 
opened with the advantages and disadvan- 
tages of the assessment of objective refrac- 
tive error by the Rodenstock refractometer 
by Dr. Pahwa. The method did not seem to 
commend itself to the ophthalmic surgeons 
in India. 


GLAUCOMA SYMPOSIUM 


A symposium on glaucoma was held and 
several interesting papers were read. In the 
medical treatment of glaucoma, Bhadurie 
laid stress on avoiding what he calls a pro- 
vocative habitat such as prolonged cold baths 
which lead to vascular congestion and at- 
tacks of acute glaucoma. 

Cooper considered the problem of stress 
and strain, and deficiency in diet. He sug- 
gested that various drugs act in glaucoma 
according to their action in different places. 
Tranquilizers like Largactil act on the cen- 
tral nervous system, sympathicolytic drugs 
act at the spinal level. The miotics act periph- 
erally on the musculature but are un- 
predictable. Diamox principally acts on the 
inflow of aqueous but Cooper quoted Hakim 
and Vazifdar and suggested that it may have 
an effect on the outflow mechanism. 

Firdosi suggested that Diamox should be 
used in combination with oily drops of pilo- 
carpine. 

Agarwal pointed out that there are several 
stages in the pathology of glaucoma: (1) the 
stage of vascular instability (prodromal 
stage), (2) the stage of congestion which 
may be clinical (congestive) or subclinical 
(simple), (3) stage of sclerosis, (4) stage 
of atrophy. It was suggested that the medi- 
cal treatment should be given for a short 
time and it should be followed by surgical 
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treatment. The treatment of all glaucoma is 
essentially surgical. 

Dastoor initiated discussion on surgical 
treatment for glaucoma and laid down the 
following indications for surgery: (1) all 
chronic simple glaucoma, (2) appearance of 
Rgnne’s step, (3) persistence of tension in 
spite of medical treatment and progression 
of field loss in spite of conservative therapy. 
He recommended that glaucoma and cataract 
should be treated in one step without speci- 
fying any particular technique. 

Dr. Chitnis covered old ground and at- 
tempted to classify the glaucoma operations 
according to the requirements of different 
types of glaucoma. Agarwal made a plea for 
adopting his technique of postplaced iriden- 
cleisis in acute glaucoma cases and reported 
a series of 150 original cases in a docu- 
mented form clearly bringing out its ad- 
vantages, especially gradual decompression, 
its adequacy without hazards, and its su- 
periority over other procedures if subsequent 
cataract extractions had to be done. The tech- 
nique of the operation was also described in 
detail. 

Madan Gopal (A. V.) suggested an in- 
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teresting one-stage approach in cases of 
acute glaucoma precipitated by intumescence 
of a fully mature cataract, the main step of 
the operation being (1) small conjunctival 
flap with three entirely conjunctival sutures, 
(2) ab externo entry into the anterior cham- 
ber with Bard-Parker knife, (3) slow re- 
lease of aqueous, (4) broad basal iridectomy 
and lens extractions with minimum pressure. 
Other papers read at the conference were 
either in the nature of case reports or re- 
view papers except one on optic neuritis by 
Gupta, who for the first time presented sta- 
tistical data on etiologic factors of the dis- 
ease in this country, and of Putanna, who 
demonstrated the bacterial flora of the con- 
junctiva as seen in Indian individuals. He, 
however, did not record any varying fea- 

tures from those already in the literature. 
The WHO team led by Radovanovic gave 
an account of the work on the Trachoma 
Pilot Project. It follows the beaten track 
adding some statistical data of this country 
without making any outstanding contribu- 
tion toward the problem facing this country. 

Lalit P. Agarwal, 

Recorder. 
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THE PRESENT STATUS OF 
ORTHOPTIC PRACTICE* 


In order to practice efficiently and to serve 
best all the people who require his help, an 
ophthalmologist needs technical assistance. 
Such technical assistance may take the form 
of nursing care and help in performing re- 
fractions, perimetry, and certain other diag- 


*The American Orthoptic Council wishes to 
acknowledge the valuable assistance of Mrs. Lor- 
raine Lorenger in the preparation of this article. 


nostic and therapeutic procedures, including 
those which relate to the neuromuscular 
anomalies of the eyes. The last is known as 
“orthoptics” and technicians who assist the 
physician in orthoptics are known as “or- 
thoptic technicans.” Orthoptics, then, deals 
with defects of ocular motility and of binoc- 
ular vision. Its scope encompasses both diag- 
nosis and therapy. 

Specifically, orthoptic diagnosis includes: 

1. Taking visual acuity ; that is to say, test- 
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ing vision in each eye separately, and with 
both eyes together in the presence of binocu- 
lar vision. 

2. Checking ocular motility (ductions, ver- 
sions, vergences) ; that is to say, noting any 
limitations or exaggerations of eye move- 
ment as the eyes are turned in the various 
directions of gaze. 

3. Determining the accommodation range 
and amplitude ; that is to say, measuring the 
ability of the eyes to “focus” or clear images 
of objects at various distances from the eyes. 

4. Measuring any deviations of the visual 
axis ; that is to say, the amount the eyes turn 
from parallelism. This is uaually done objec- 
tively with prisms and/or the major amblyo- 
scope, and subjectively with various tests. 

5. Determining the fixing or preferred 
eyes; that is to say, noting which eye the 
patient prefers to use. 

6. Evaluating the status of binocular vi- 
sion; that is to say, determining whether, 
and to what extent, the eyes are capable of 
working together. 

In this phase of her work the orthoptist 
may be said to perform preliminary or auxil- 
iary duties for the ophthalmologist. From the 
diagnostic standpoint, the orthoptist’s job is 
to evaluate the binocular status of the patient 
and to report her findings to the ophthal- 
mologist. It is he who makes the final diag- 
nosis. She should be able, however, to tell 
the ophthalmologist whether any form of ed- 
ucational training which she may be able to 
give will, or will not, be likely to benefit the 
patient. Diagnostically, the orthoptist’s most 
valuable assistance probably consists in the 
last item for, although the ophthalmologist 
may check this too in his examination, he 
often is unable to take the time to do the re- 
fined testing possible on the major amblyo- 
scope. 

Orthoptic therapy has the following aims: 

1. To overcome amblyopia, when present ; 
that is to say, to bring up vision in the usu- 
ally deviating eye to the level of that in the 
usually preferred or straight eye, if possible. 


2. To break down suppression ; that is to 
say, to stimulate the brain to become aware 
of the image of the usually deviated eye 
which has been ignored habitually to avoid 
the diplopia and/or confusion. 

3. To break down anomalous retinal cor- 
respondence ; that is to say, to stimulate the 
maculas of both eyes to work together, 
rather than the macula of one eye and an off- 
macular area of the other eye. 

4. To develop fusional amplitudes (fu- 
sional movements); that is to say, to in- 
crease the patient’s ability to maintain co- 
operation between the two eyes under stress. 
This co-operation between the two eyes can- 
not be taught directly, but can be given max- 
imum opportunity to develop through con- 
trol of the visual environment. 

5. To dissociate accommodation and con- 
vergence ; that is to say, to teach the patient 
to exercise clear vision without any accom- 
panying inward deviation of his eyes (when 
the eyes have a tendency to turn in) ; or, to 
teach the patient to exert relatively excessive 
impulses to turn the eyes inward without 
blurring the vision (when the eyes have a 
tendency to turn out). 

The nature of orthoptic therapy has been 
concisely described: “Orthoptic treatment is 
not anatomic, mechanical, or motor. Mus- 
cles are not being strengthened. Basic binoc- 
ular alignment is not being changed. Rather, 
orthoptic treatment is primarily sensory. 
Two visions are being taught to see as one. 
Binocular vision is being restored.” 

From the foregoing it can be seen that 
orthoptic therapy is primarily an educational 
or teaching process. Consequently it may be 
somewhat prolonged since old habits or pat- 
terns of seeing must be broken down before 
new and correct ones can be developed and 
consolidated. In this respect alone an orthop- 
tist can be of immense value to the busy oph- 
thalmologist who often cannot spend the de- 
sired time explaining, demonstrating, and re- 
peating the various details of the steps in a 
series of treatments. So highly is this phase 
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of her work regarded that it has been said: 
“The orthoptic technician is a teacher. Her 
only complete justification is her ability to 
train and retrain a pair of dissociated eyes.” 
And again, “Her primary function should be 
‘treatment.’ The orthoptic technician is ex- 
pendable in all phases of her activity except 
orthoptic therapy.” 

After completing her diagnostic evalua- 
tion the orthoptist must consult with the oph- 
thalmologist to discuss the form of treatment 
to be given in each case. Complete treatment 
may include correction of refractive errors, 
occlusion, orthoptics, and surgery. In some 
cases of strabismus the prescription of 
glasses may be all that is necessary, at least 
until the child reaches school age; then, de- 
pending on the strength of the glasses worn 
and on the maturity and co-operation of the 
child, orthoptic exercise: may be instituted, 
directed toward reducing the strength of the 
glasses and eventually eliminating them 
while the patient maintains straight eyes 
with clear vision. 

Other types of strabismus may be partially 
controlled by glasses. These patients are usu- 
ally given glasses, as well as other forms of 
treatment aimed at correcting the deviation 
not affected by the glasses. Still other types 
of strabismus are not controlled by glasses 
at all. 

Occlusion to bring up the vision in an eye 
with reduced acuity usually is carried out 
both in cases proposed for orthoptic treat- 
ment and in cases not so destined. Ordi- 
narily, vision in the deviating eye is brought 
to a point nearly equal to that of the straight 
eye before active orthoptic exercises are be- 
gun. 
Surgery is the means of correctly aligning 
the eyes. It is recommended particularly in 
cases which are little controlled, or completely 
uncontrolled, by glasses. The decision as to 
whether surgery shall be done lies solely 
within the province of the ophthalmologist, 
although he may wish the orthoptist’s opin- 
ion of the patient’s readiness to use his eyes 
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together and time his surgery accordingly; 
for example, when suppression has been 
eradicated and/or some fusion amplitude has 
been developed. 

Just as spectacles may be ineffective in 
some cases of strabismus, although 100 per- 
cent effective in others, so too orthoptics 
does not pretend to help all patients with de- 
fects of binocular vision. The advisability of 
orthoptic treatment will depend not only on 
the diagnostic observations but also on the 
personality and general health of the child as 
well as the co-operation likely to be given by 
patient and parents. Only after all aspects 
have been weighed can the probability of 
success be ascertained. 

Even after careful screening of patients, 
the goal of binocular vision may not be at- 
tained should unexpected or insuperable ob- 
stacles be encountered. However, close co- 
operation between the orthoptist and the 
ophthalmologist may resolve many problems, 
for the ophthalmologist may be able to point 
out a factor overlooked or unrecognized by 
his auxiliary. 

Since so great a share of her work is with 
children, the orthoptist must be able to estab- 
lish a good rapport with them. This neces- 
sitates a genuine liking of and interest in 
them, plus some knowledge of child psychol- 
ogy. Consequently, candidates with teaching 
backgrounds are looked upon most favorably 
when applying for training as orthoptic tech- 
nicians. Other standard prerequisites for 
training are that the candidate be at least 
18 years of age, and that she have a mini- 
mum of two years of college or the equiva- 
lent. A diploma from a recognized school of 
nursing or experience in an ophthalmolo- 
gist’s office as secretary and technical assist- 
ant for at least two to three years has in the 
past been acceptable as a substitute for the 
two-year college requirement. 

Ophthalmologists employing orthoptists 
have obtained their services in one of several 
ways: 

a. Trained an office employee and pre- 
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pared her for the Council examination. 

b. Selected a prospective orthoptist and 
directed her to the basic course and/or train- 
ing center. 

c. Consulted the Placement Bureau main- 
tained by the American Association of Or- 
thoptic Technicians. 

The second method is often the most satis- 
factory means of obtaining an orthoptist’s 
services, particularly if the ophthalmologist 
can find a candidate from his own geo- 
graphic area. Orthoptists working far afield 
frequently find it necessary to return home 
for a variety of reasons; then the ophthal- 
mologist must renew his search. As the sup- 
ply of orthoptists is far short of the current 
demand, this situation becomes an important 
consideration to a doctor interested in em- 
ploying a technician. 

As a medical auxiliary, the orthoptist has 
a fourfold responsibility: (1) to the public; 
(2) to the ophthalmologist; (3) to the pa- 
tients and their parents; (4) to the Ameri- 
can Orthoptic Council. __ 

1. The orthoptist is a medical auxiliary 
with complete legal and professional depend- 


“ence upon the ophthalmologist. She works 


only with patients referred by him. She is 
bound by the same ethical principles, and 
must show the same consideration for her 
patients and the same respect for their con- 
fidences. She must not advertise her services 
in newspapers, journals, or telephone direc- 
tories, nor should she have her name lettered 
on the door of the orthoptic room. The 
American Orthoptic Council requires that all 
technicans certified after January 1, 1955, 
receive remuneration only in the form of 
a salary. They must not submit bills for serv- 
ices to patients except in the name of the 
employing ophthalmologist. 

2. Because the orthoptist is legally and 
professionally dependent upon the ophthal- 
mologist, she must accept patients only upon 
referral from him and must keep in close 
contact with him regarding the patient’s 
progress. When at all feasible, periodic con- 
ferences between ophthalmologist and or- 


thoptist are desirable, to provide an oppor- 
tunity for mutual exchange of information. 

3. If orthoptic treatment is to be given, the 
orthoptist must not only win the patient's 
confidence and secure his co-operation ; she 
must also make certain he and/or his parents 
understand the purposes of the proposed 
treatment and the procedures which are to 
be carried out. Exercises given at the office, 
and particularly those to be done at home, 
must be carefully explained and demon- 
strated, and the patient must be stimulated 
to exert continuing effort to attain the goals 
set up for him. 

4. Should ethical or professional problems 
arise, the orthoptic technician has a ready 
source of guidance in the American Orthop- 
tic Council which regulates orthoptic practice 
as well as setting training requirements and 
conducting examinations for orthoptic certi- 
fication. The Council* was organized in 1938 
because of the need for properly trained or- 
thoptic technicians and for medical guidance 
of orthoptic practice. It is composed of three 
delegates from each of the four leading oph- 
thalmologic organizations: The Section on 
Ophthalmology of the American Medical 
Association, The American Ophthalmologi- 
cal Society, The American Academy of 


Ophthalmology and Otolaryngology, and 
The American College of Surgeons. Each 


* The present members of the American Orthop- 
tic Council are: 
J. Mason Baird, M.D., Atlanta, Georgia 
Hermann M. Burian, M.D., Iowa City, Iowa 
Webb P. Chamberlain, Jr. M.D., Cleveland, 
Ohio 
Edmond L. Cooper, M.D., Detroit, Michigan 
Frank D. Costenbader, M.D., Washington, D.C. 
John W. Henderson, M.D., Ann Arbor, Michigan 
S. Rodman Irvine, M.D., Beverly Hills, Cali- 
fornia 
Philip Knapp, M.D., New York, New York 
William E. Krewson, III, M.D., Philadelphia, 
Pennsylvania 
Robert Laughlin, M.D., Seattle, Washington 
Angus L. MacLean, M.D., Baltimore, Maryland 
John McLeod, M.D., Kansas City, Missouri 
In addition, three delegates are appointed from 
the American Association of Orthoptic Tech- 
nicians, and the president of the American Asso- 
ciation of Orthoptic Technicians sits on the Coun- 
cil as an ex-officio member. 
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delegate is appointed for a term of three 
years. The Council works in close co-opera- 
tion with the parent organizations and sub- 
mits to each of them a detailed yearly report 
of its activities. 

The major functions of the Council are: 

a. To provide basic and practical training 
for orthoptic students. 

b. To provide and encourage continuing 
postgraduate instruction. 

c. To arrange for and conduct examina- 
tion and certification of orthoptic technician 
candidates. 

d. To regulate professional activities of 
orthoptic technicans. 

Ways in which the first function is ful- 
filled are outlined in the section on training 
of orthoptic technicans. Carrying out the 
second function has béen made considerably 
easier through the kindness of the American 
Academy of Ophthalmology and Otolaryn- 
gology. By making space available at its 
annual meeting for orthoptic lectures, 
courses, and exhibits, by lining up special 
instruction courses through its delegates to 
the Council and through its courtesy in pub- 
lishing the American Orthoptic Journal the 
Academy has demonstrated a genuine in- 
terest in helping technicians further their 
knowledge of orthoptics. 

The three-part examinations leading to 
certification of orthoptic technician candi- 
dates are conducted annually by the Council. 
Performance on the written examination de- 
termines whether or not candidates will be 
permitted to take the oral and practical por- 
tions. The written examination, compiled 
from questions submitted by the Examina- 
tion Committee of the Council, represents 
25 percent of the candidates’ examination 
mark. The oral and practical examinations, 
administered by Council members and guest 
technicians, comprise 25 and 50 percent of 
the final mark respectively. 

The fourth Council function is of great 
importance, to the medical profession, to the 
technician, and to the public. By stipulating 
conditions under which orthoptic technicians 
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may practice, the Council assures itself that 
ethical principles will not be violated ; at the 
same time, the technician is protected against 
possible legal entanglements. Coincidentally 
the public is given reasonable assurance that 
a technician certified by the Council and cur- 
rently sponsored by an ophthalmologist has 
an adequate background in orthoptics, has 
been practicing in accordance with the rec- 
ommendations of the Council, and is in good 
standing. 

The code of rules governing the deport- 
ment of orthoptic technicians (revised 
1955) follows: 


1. If I receive a Certificate of Approval as a 
qualified orthoptic technician from the American 
Orthoptic Council, I promise faithfully to abide 
by these and all other rules promulgated by the 
Council. 

2. I will act as a technician only to ophthalmol- 
ogists, and will co-operate with them and carry out 
their mstructions to the best of my ability. 

3. In order to protect my legal and ethical posi- 
tion, I agree to receive remuneration only from my 
employing ophthalmologist, group of ophthalmolo- 
gists, hopsital, or medical center. 

4. I will do no orthoptic work not directly pre- 
scribed by an ophthalmologist, nor administer any 
treatment not approved by him. 

5. I will not give, or offer to give, any rebates or 
commission for referred work. 

6. I will not advertise, nor co-operate in publicity 
regarding orthoptics except as approved by the 
Council. 

7. I will publish no articles on orthoptics in other 
than recognized medical journals, expect after spe- 
cific approval by the Council. 

8. I will not act as instructor to laymen or to 
other technicians or students who have not complied 
with the requirements for training prescribed by 
the Council. 

9. So long as I am engaged in orthoptic work I 
will fully and faithfully co-operate with the Council 
and carry out its instructions to the best of my 
ability. 

10. I agree that any Certificate of Approval 
issued to me is the property of the Council and is 
subject to revocation by, and return to, the Council 
and to annual renewal, and that I have no vested 
right therein or to the approval or certification of 
the Council. 


Date 


Signature 
Prior to the organization of the American 


Orthoptic Council the training of the 
American orthoptic technician was far from 
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standard and often far from satisfactory. 
Some few orthoptic students met the ex- 
pense of traveling to England for their 
training ; the majority gathered what knowl- 
edge they could from ophthalmologists in- 
terested in making the benefits of orthoptics 
available to themselves and their patients. 

After the Council came into being, the 
facilities of some private offices and clinics 
were made available to potential technicians. 
Although this resulted in more and better 
training opportunities, no standard training 
course was offered until the “basic course” 
was organized in 1948. This consists of two 
months of intensive theory, and must be 
followed by 10 months of practical training 
under a certified orthoptic technician. In- 
structors are drawn from the ranks of leading 
ophthalmologists and technicians throughout 
the country for the basic course, and mimeo- 
graphed notes are made available to the stu- 
dents. 

Several leading teaching centers through- 
out the country offer a year’s course of com- 
bined theoretic and practical training. Stu- 
dents who complete such a training course 
are fully qualified for the Council examina- 
tions. 

Before beginning orthoptic training, a 
prospective student must fulfill the follow- 
ing requirements: 

1. Applicants for training must be at least 
18 years old and must present evidence of 
two years of college or comparable education 
or experience. 

2. Applications for training must be ac- 
companied by a letter of sponsorship signed 
by a practicing ophthalmologist approved by 
the Council. 

3. Prior to training each applicant must 
present evidence of a satisfactory physical 
examination including a careful ophthalmo- 
logic examination by an ophthalmologist. 

4. Training shall be carried out in schools, 
hospitals, and centers approved by the Amer- 
ican Orthoptic Council or by instructors ap- 
proved by the said Council. 


5. Such training shall consist of theoretic 
instruction and its practical application, 
covering a minimum period of 12 months. In 
the practical training the use of actual clini- 
cal material under a certified orthoptic tech- 
nician is mandatory. 

6. Examinations shall be held only for 
qualified candidates who have made applica- 
tion, and shall be held at times and places 
designated by the Council. At least one ex- 
amination shall be held each year. The ex- 
aminations shall be written, oral, and prac- 
tical. (Final application date and examina- 
tion dates are announced in ophthalmic peri- 
odicals. ) 

7. An examination fee, the amount to be 
designated by the Council, shall be paid to 
the Council treasurer by each applicant. 
The examination fee at present is $30.00, 
and must be paid at the time of making ap- 
plication for examination. Unsuccessful can- 
didates may be re-examined after further 
study without paying an additional fee. 

8. The examiners shall be selected by the 
Council. 

9. Candidates who successfully pass the 
examinations conducted by the Council shall 
be certified by the Council as proficient. 

10. Certificates issued by the Council shall 
remain the property of the American Or- 
thoptic Council subject to annual renewal, 
revocation, or return upon demand made by 
the Council. Applicants acknowledge the 
American Orthoptic Council’s proprietary 
rights in these certificates and the limitations 
under which they are issued. 

At present there are 337 certified techni- 
cians in the United States, of whom 205 are 
active. In Canada there are 32 certified techni- 
cians, of whom 18 are active. They are scat- 
tered throughout the country, although they 
tend to be concentrated in the larger cities. 
With the growing demand for their services, 
however, more and more technicians are en- 
tering areas previously without the benefits 
of orthoptics. 

In conclusion, the point might well be 
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made that orthoptics alone seldom “cures” 
strabismus ; rather, it is a step in, or portion 
of, the over-all program of treatment which 
includes correction of refractive errors, oc- 
clusion, and surgery. However, it is often a 
most important step. 
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BOOK REVIEWS 


NursING DISEASES OF THE Eye, Ear, 
Nose, AND THROAT. From the Manhattan 
Eye, Ear, and Throat Hospital. Philadel- 
phia, W. B. Saunders Company, 1958, 
edition 10. 269 pages, 83 figures, glos- 
saries, index. Price: $4.50. 

The fact that this useful manual has gone 
into 10 editions since the first in 1910 is an 
indication of its popularity and value. The 
ninth edition appeared in 1953 but newer in- 
formation and techniques evolving in these 
fields in the last five years have necessitated 
a new edition. There are two parts. The first 
covers the eye and consists of 119 pages ; the 
second covers the ear, nose, and throat. 

The contributors are Drs. R. J. Bellucci, 
R. E. Beulieu, E. E. Faye, G. Frey, R. 
Townley Paton, W. F. Rabbett, F. H. Theo- 
dore and nurses, H. Emmett and E. K. Sulli- 
van, members of the hospital staff. They 
have done a good job. 

Part I, the eye, discusses the anatomy and 
physiology of the eye, instruments used in 
ophthalmic examination; the testing of vi- 
sion; ocular motility problems; orthoptic 


training and blindness ; external diseases, in- 
ternal diseases; congenital defects; injuries 
and neoplasms. Chapters 7 and 8 have to do 
with ophthalmic nursing procedures (of par- 
ticular interest to ophthalmologists) and 
chapter 9 is an excellent one on ocular thera- 
peutics. 

Part II, ear, nose, and throat, need not de- 
tain us here, although the chapters are well 
written, illustrated, and interesting even to 
the ophthalmologist. 

The book is obviously prepared for the 
student nurse. There are stimulating ques- 
tions at the end of each chapter, thought pro- 
voking even to the ophthalmologist. Those of 
us who have to do with the teaching of 
nurses, both student and graduates, will find 
it a most informative, instructive, and useful 
manual to use ourselves and to suggest to 
our classes. It is a fine gift to give to our 
scrub nurses, too. Highly recommended. 

Derrick Vail. 


Post-CURE DE LAMBLYOPE REEDUQUE 
(Home Exercises for the Re-educated 
Amblyope). By Jean Sédan, M.D. Paris, 
Masson et Cie, 1958. 230 pages, 60 plates. 
Price: 3,500 fr. 


After the ophthalmologist has obtained the 
best possible visual improvement in monoc- 
ular functional amblyopia, such as occurs 
with strabismus and anisometropia, the re- 
sults can be maintained and perhaps bettered 
by the many ingenious home exercises pre- 
sented in this novel work. In some respects 
the book follows the pattern of that by Mil- 
dred Smith Evans, orthoptic technician at 
the Wilmer Institute. Her book, intended 
for the use of young children, was translated 
into French and is still highly popular. 

Sédan’s book, however, is designed for 
older children and young adults. Boredom 
and inattention are avoided by the intrinsic 
interest of the exercises and their extreme 
variety. The hunt for errors and the resolv- 
ing of puzzles are dominant elements, as in 
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proof-reading incorrectly printed texts in 
types descending from 18 to 4-point, check- 
ing arithmetic miscalculations, detecting dif- 
ferences between apparently similar designs 
or photographs, and completing jig-saw pat- 
terns. Another device involves tracing on an 
overlying transparent sheet the dots of pat- 
terns of increasing complexity and then com- 
pleting the designs. For the amblyopic eye 
with eccentric fixation, special patterns have 
been constructed to avoid confusion and 
eye-ear-hand co-ordination is utilized by in- 
structing the patient to talk aloud while he 
points to the various letters and characters. 
As the French have been intensely inter- 
ested in the re-education of the functionally 
amblyopic eye since the time of Javal, it is 
odd that no mention is made of The Am- 
blyopia Reader by Margaret Dobson of 
London, published about 20 years ago, 
which was printed in various sizes of black 
and red type and required the clipping of a 
ruby filter over the lens of the dominant 
eye. 
An English adaptation of this book by 
Sédan would be a very worth-while project. 
James E. Lebensohn. 


CiinicaL EnzyMotocy. Edited by Gustav 
J. Martin, Sc.D. Boston, Massachusetts. 
Little, Brown and Co., 1958. 241 pages, 
index. Price: $6.00. 

It has become almost trite to state that the 
study of disease in man is the study of 
aberrations in enzyme systems. The list of 
such diseases is lengthened daily: diabetes, 
sickle-cell anemia, ochronosis, sprue, the 
vitamin deficiencies, adrenal diseases, and 
perhaps even cataracts. 

Another aspect of the study of these or- 
ganic catalysts is the use of enzymes for 
diagnosis and therapy. This book is con- 
cerned with this area of enzyme activity. 
The major emphasis is on the enzyme tryp- 
sin, with which the author is apparently most 
familiar. This may derive from his associa- 


tion with a large drug firm. Those interested 
in the use of trypsin to modify edema states 
in and about the eye will find well-docu- 
mented instruction in Chapter 4 on the use 
of enzymes in medicine. 

Dr. Martin is a provocative writer and 
feels compelled to defend the parenteral use 
of enzymes against detractors. One feels 
that he dismisses some of the evidence for 
anaphylactic reactions rather lightly and 
chastens his critics by referring to “intel- 
lectual atheromatosis and sclerosis.” Other 
enzymes of possible interest to ophthalmol- 
ogists discussed in this monograph are 
hyaluronidase, ribonuclease, chymotrypsin, 
and cholinesterase. For those less technically 
inclined the uninhibited philosophic mean- 
derings of the author make stimulating read- 
ing. 

David Shoch. 


THE PHARMACOLOGIC PRINCIPLES oF MEDI- 
cAL Practice. By J. C. Krantz, Jr., and 
C. Jelleff Carr. Baltimore, Williams & 
Wilkins Company, 1958, edition 4. 1,285 
pages, 59 illustrations, index. Price: 
$14.00. 


The first edition of this justly popular 
work appeared in 1949 and went through 
four reprintings. The second edition ap- 
peared in 1951 with two reprintings; the 
third in 1954 with two reprintings. A 
Portuguese edition appeared in 1955, and a 
Spanish one in 1956. The reason for this 
popularity is readily understood, for the 
book is lucidly written and illustrated and 
eminently practical. 

Ophthalmologists will find it of much 
value, although the short chapter on “Drugs 
in eye, ear, nose, and throat,” is disappoint- 
ing and incomplete from our viewpoint. It 
should be rewritten in the light of modern 
ophthalmic pharmacology and therapeutics. 
(For example, the old mercuric oxide oint- 
ment is still on the list and there is a thing 
called OpH Eye Lotion containing phenyl- 
ephrine hydrochloride, zinc sulfate, and 
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boric acid which is given a good send off by 
the authors.) Let us hope that those physi- 
cians who are not ophthalmologists do not 
take this chapter too seriously but refer to 
recent ophthalmic literature instead. 
Otherwise, and in spite of this, the book 
is fine and contains a wealth of readable in- 
formation of much practical use for us in 


the broad field of pharmacology. 
Derrick Vail. 


Tue Psycuo.ocy or Mepicat Practice. By 
Mare H. Hollender, M.D. Philadelphia, 
W. B. Saunders Company, 1958. 276 
pages, bibliography and index. Price: $6.50 
Perhaps some unfathomed mystic relation 

between ophthalmology and _ psychiatry, 

rather than coincidence, has caused a remark- 
able number of sons and brothers of ophthal- 
mologists to enter psychiatry, while others, 
such as Schlaegel, have gone from psychiatry 
to ophthalmology. This volume by the son of 

A. R. Hollender, editor of The Eye, Ear, 

Nose and Throat Monthly, is written for the 

healing profession simply, clearly and with- 

out distracting psychiatric jargon. The au- 
thor, who is chairman of the Department of 

Psychiatry at the State University of New 

York, gives a rational formulation of the art 

of medicine, which in the past was derived 

only from intuition and experience. The pa- 


tient, who resents subconsciously the attitude 
of his physician, usually seeks another doctor 
more attuned to his current needs. When a 
patient turns to religion to ward off anxiety, 
depression, or fear, the physician’s personal 
feelings about religion should not distort his 
evaluation of its significance for the patient. 

A “check-up” visit cannot always be taken 
at face value. Asking for information im an 
open, frank, and casual manner will en- 
courage a similar response. For most patients 
information about their illness is anxiety-re- 
lieving, but lengthy and complicated explana- 
tions should be avoided. Elective surgery 
should be discussed a week or more in ad- 
vance so that patients may mobilize their in- 
ner resources for the ordeal. The procedure 
should be outlined so as to repress fearful 
fantasies. Co-operation without apprehension 
should be sought. It is certainly hazardous to 
tell a cataract patient: “If you make the 
slightest move during the operation, I cannot 
be responsible for the outcome.” A running 
account of the technique, spoken in a matter- 
of-fact voice to the assistant provides assur- 
ance that the surgeon is master of the situa- 
tion. Contrariwise, rambling chatter gener- 
ates a sense of uneasiness. 

Every ophthalmologist, young or old, but 
especially the young, will find this wise and 
mature text most helpful. 

James E. Lebensohn. 


ABSTRACT DEPARTMENT 


Epirep spy Dr. F. Herpert HASSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given pape 
one. 


may belong to several divisions of thalmo logy, although here it is mentioned only in 
t in any one issue of the Journal. 


he headings will necessarily be f 


Not all of 


CLASSIFICATION 


1. pokey embryology, and comparative oph- 
mo 

2. an pathology, bacteriology, immunology 

3. Vegetative physiology, biochemistry, pharma- 
cology, toxicology 

4. ne optics, refraction, color vision 

5. and therapy 

6. Ocular motility 

7. Conjunctiva, cornea, sclera 

8. Uvea, sympathetic disease, aqueous 

9. Glaucoma and ocular tension 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 
16. Tumors 

17. Injuries 

18. Systemic disease and parasites 
19. Congenital deformities, 

20. Hygiene, sociology, education, and history 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 
Anderson, S. G. The natural history of 
herpes simplex virus. Tr. Ophth. Soc. Aus- 
tralia 17:117-121, 1957. 


The only known natural host of the her- 
pes simplex virus is man. Primary infec- 
tion is most common in the second and 
third years of life but can occur at any 
age. There is no clear evidence that recur- 
rences are related to variations in the level 
of serum antibody. The physiology of la- 
tency of viruses and the factors precipitat- 
ing clinical activity are poorly understood. 

Ronald Lowe. 


Colombi, Carlo. The behavior of reacti- 
vated protein C in some ocular inflamma- 
tory processes. Rassegna ital. d’ottal. 27: 
107-114, March-April, 1958. 


It appears justifiable to assume that the 
prevailing negative reaction in the test for 
reactivated protein C is due to a lack of 
proper technique. More advanced tech- 
nique may be able to show the presence of 
small quantities of the protein in the 
bloodstream. (1 table, 14 references) 

E. M. Blake. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Bailliart, P. Physiopathology of the ret- 
inal circulation. Bull. mém. Soc. franc. 
d’opht. 70 :303-307, May, 1957. 

The various factors determining the bal- 
ance between humoral, cerebral and reti- 
nal circulation are reviewed and the spe- 
cific character of the various kinds of 
arterial hypertension are discussed. It is 
emphasized that the basic concepts con- 
cerning retinal circulation have consider- 
ably changed during the last years ; never- 
theless the equilibrium between retinal 
and general arterial pressure always has 
been of great importance for prognosis 


and still is recognized as such. 
Alice R. Deutsch. 


Borello, Carlantonio. The technique of 
thromboelastography applied to the aque- 
ous of second formation. Rassegna ital. 
d’ottal. 27 :47-50, Jan.-Feb., 1958. 


The technique of producing tracings of 
the thromboelastic property of the aque- 
ous of second formation is described. It 
follows the work on blood coagulation. 
The apparatus was designed to register 
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the photochemical tracings of coagulation 
and may be used with plasma or whole 
blood and aqueous of second formation. In 
the rabbit the latter is spontaneously co- 
agulated and contributes to the rendering 
of the aqueous similar to plasma. (1 figure, 
5 references) E. M. Blake. 


De Conciliis, U. and Testa, M. Thiamin- 
ase in the retina and the lens. Rassegna 
ital. d’ottal. 27 :115-118, March-April, 1958. 


The authors have studied the thiamin- 
ase activity in the retina and the crystal- 
line lens of oxen, using a fluorometric 
method. The results have been negative. 
(9 references) E. M. Blake. 


Del Pianto, E., Bozooni, F. and Vale- 
sini, G. A. Experimental cataract from 1, 
4-dimethylsulphonyloxybutane and the 
sulfuric content of the lens. Boll. d’ocul. 
37 :40-49, Jan., 1958. 


The authors describe the characteristics 
of the lenticular changes found in rats. 
They found the total content of sulphy- 
dryl groups in the lenses of the rats was 
decreased in proportion to the extent and 
density of the opacities in the lens. When 
the opacity was total these groups were all 
but absent. (3 figures, 3 tables, 20 refer- 
ences) F. H. Haessler. 


Tiberi, G. F. and Cuccagna, F. Experi- 
mental diathermy coagulation of the sclera 
through the entire circumference of the 
globe. Boll. d’ocul. 37 :123-132, Feb., 1958. 


Experimental diathermy coagulation of 
the sclera of the eyes of dogs led to no un- 
toward effects if it was limited to three 
quarters of the circumference of the sclera 
or if small gaps were left between areas of 
coagulation spread about the entire cir- 
cumference. Complete blockage by a band 
of preequatorial coagulation resulted in 
hemorrhage, glaucoma and atrophy of the 
globe. (6 figures, 12 references) 

F. H. Haessler. 
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Vannini, Angelo. The possibility of 
thrombo-elastographic research in some 
physio-pathologic conditions of the eye. 
Rassegna ital. d’ottal. 27:3-5, Jan.-Feb., 
1958. 

Recent experimental research has sug- 
gested the possibility of shedding light on 
the particular relationship existing be- 
tween certain fluids and tissues of the eye 
and blood coagulation. The possibility of 
obtaining thrombo-elastographic tracings 
of human inflammatory aqueous in all its 
phases permits one to follow its course. It 
also allows the study of fibrinolysis. This 
work follows that of Jaeger. (2 figures, 
12 references) E. M. Blake. 


Verdi, G. P. Histologic and pathogene- 
tic study of experimental retinal lesions 
after naphthaline intoxication. Boll. d’ocul. 
37 :50-66, Jan., 1958. 

Verdi describes his findings in histo- 
logic preparations of the retinas of rabbits 
which had been exposed to naphthaline 
poisoning. He found sharply delineated 
areas of necrosis in all strata of the retina 
and only a moderate number in the cho- 
roid. Reparative processes were slight. He 
doubts that the lesion is directly toxic in 
origin ; it is more probably a degeneration 
which he ascribes to thrombosis in the 
smallest arteriolar branches. (8 figures, 49 
references) F. H. Haessler. 


4 


PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 


Diamond, Stanley. The effect of uni- 
lateral acquired myopia on depth percep- 
tion in airline pilots. |. Aviation Med. 29: 
468-474, June, 1958. 

Increasing speeds of high performance 
aircraft require high degrees of stereo- 
scopic acuity. Maximum stereopsis is de- 
pendent on excellent binocular visual acu- 
ity, and a decrease of vision in one or both 
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eyes may produce a decrease in stereop- 
sis. The Howard-Dolman findings of five 
pilots were studied prior to and after the 
development of unilateral myopia. The 
findings illustrated that small degrees of 
unilateral visual loss (20/25 to 20/40) 
may cause a corresponding decrease in 
stereoscopic threshold. This was reflected 
as a one to three-fold loss in threshold of 
stereopsis based on parallax disparity. 
Periodic Howard-Dolman tests may re- 
veal early and small decrements of depth 
perception in pilots who show decreased 
vision in one eye due to uncorrected ac- 
quired myopia. These pilots probably 
should wear corrective lenses for max- 
imum stereopsis. (1 figure, 3 tables, 
17 references) Author’s summary. 


Pasino, Luigi. The value of the EEG in 
amblyopia. Rassegna ital. d‘ottal. 27 :119- 
129, March-April, 1958. 

The author employed electroenceph- 
alography in the study of amblyopia. but 
found that the complexity of the experi- 
ments yielded unsatisfactory results. The 
cases studied were mostly unilateral am- 
blyopia. Intermittent light stimulation did 
not furnish sufficient elements to deter- 
mine the existence of alterations of the 
optic pathways or the visual cortex. (4 
figures, 26 references) E. M. Blake. 


Raimondo, N. and Colombo-Bolla, M. 
A statistical study of indirect astigmatism. 
Boll. d’ocul. 37 :101-110, Feb., 1958. 

The authors analyzed the refractive 
measurements of 25,000 ametropic sub- 
jects statistically. They present the data 
relating to indirect astigmatism (against 
the rule) in tables and graphs and discuss 
them in detail. Analysis of the form of the 
curve in indirect astigmatism related to 
age is the basis of an extensive discussion 
of the pathogenesis of this refractive state. 
(3 figures, 4 tables, 10 references) 

F, H. Haessler. 


Vérésmarthy, D. Studies of accommo- 
dation with Colenbrander’s method. Oph- 
thalmologica 135:58-65, Jan., 1958. 

Colenbrander’s method of measuring 
the amplitude of accommodation consists 
of determining the visual acuity on a Snel- 
len chart (at 6 meters) through a minus 
lens held a few millimeters in front of the 
examinee’s full distance acceptance. The 
minus lens should be approximately twice 
as strong as the expected amplitude of ac- 
commodation. The minus lens produces an 
upright, reduced, virtual image of the op- 
totypes upon which the examinee accom- 
modates. Since the minus lens is stronger 
than his amplitude of accommodation, his 
visual acuity through the minus lens (V’) 
is less than without the minus lens (V). 


The amplitude of accommodation is ob- 


tained by the formula 7 x (strength of 


the minus lens). With this method the 
author has determined the amplitude of 
accommodation of 150 normal individuals 
of varying age and obtained somewhat 
smaller values than Duane. The relation- 
ship between age (x) and amplitude of 
accommodation (y) may be expressed by 
the formula y = * (1 figure, 
9 references) Peter C. Kronfeld. 


5 
DIAGNOSIS AND THERAPY 

Bedell, A. J. Some unusual fundus le- 
sions. Tr. Ophth. Soc. Australia 17 :23-27, 
1957. 

The author briefly discusses the follow- 
ing conditions: angioid streaks, angioma- 
tosis retinae, hole at the macula, retinal 
cysts, and metastatic carcinoma in the 
choroid. Ronald Lowe. 


Bosso, G. and Baccanini, P. General 
anesthesia in ophthalmic surgery. Ras- 
segna ital. d’ottal. 27:130-149, March- 
April, 1958. 

The association of pentothal and cu- 


ABSTRACTS 


rare, hyperoxidation and preliminary se- 
dation gave a perfect combination for ocu- 
lar surgery. This treatment was especially 
satisfactory in the intracapsular extrac- 
tion of cataract by the suction method. 
The ages of patients varied from seven to 
83 years and no complications in cardiac 
or pulmonary lesions occurred. A striking 
feature was the “silence” of the vitreous 
body. (3 figures, 39 references) 
E. M. Blake. 


Burlakova, T. The etiology of iridocy- 
clitis. Vesnik oftal. 1:26-28, Jan.-Feb., 
1958. 


Following older German writers the 
author studied 564 patients with iridocy- 
clitis between 1946 and 1956. Her findings 
with respect to the etiologic factors were 
as follows: tuberculosis 42.5 percent, 
rheumatism 23 percent, grippe and other 
virus conditions 6 percent, dental condi- 
tions 4 percent, conditions of disordered 
metabolism 1 percent, and unknown 
causes 22.5 percent. She noted the uncer- 
tainty which is attached to conclusions as 
to a tuberculous etiology, as well as the 
fact that toxoplasmosis is lately coming to 


be considered of greater importance. 
Victor Goodside. 


Colombi, Carlo. Ophthalmoscopic ob- 
servations with a variable monochromatic 
light. Rassegna ital. d’ottal. 27 :39-46, Jan.- 
Feb., 1958. 


The use of rays of special portions of 
the visible spectrum in the past hundred 
years is reviewed. In 1937 Kugelberg de- 
vised a monochromatic lighting instru- 
ment, and shortly afterward Hultin and 
Kornerup produced a new apparatus us- 
ing a series of filters and making possible 
the examination of the fundus with mono- 
chromatic light. The latter is adaptable to 
biomicroscopy and makes possible clearer 
definition than with regular light. (2 fig- 
ures, 17 references) E. M. Blake. 
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Darvall, R. External ocular conditions 
associated with hormonal dysfunction. Tr. 
Ophth. Soc. Australia 17 :42-47, 1957. 

Many external ocular conditions may be 
associated with the menstrual cycle or its 
dysfunction, surgical removal of the ova- 
ries or their involution. Eye drops contain- 
ing sex hormones were used to treat the 
following conditions: recurrent keratitis, 
recurrent periodic episcleritis, keratocon- 
junctivitis sicca, senile corneal dystro- 
phies. Different eye drops are described. 
The results are interesting but inconclu- 
sive. Ronald Lowe. 


Gandolfi, A. A new procedure in plastic 
surgery of the lower fornix. Boll. d’ocul. 
37 :111-116, Feb., 1958. 

The author’s modifications of Maxwell's 
operation is easy to perform and led to 
satisfactory results in two patients. (4 fig- 
ures.) F. H. Haessler. 


Kuhn, H. S. Ophthalmic screening pro- 
cedures. Tr. Ophth. Soc. Australia 17 :106- 
110, 1957. 


The establishment of techniques for 
mass visual testing has been a conspicu- 
ous advance in industrial eye programs. 
The use of various devices is briefly de-; 
scribed. Ronald Lowe. 


Lamb, A. A clinical trial of human hair 
as suture material in eye surgery. Tr. 
Ophth, Soc. Australia 17 :48-56, 1957. 

Human hair is a suitable material for 
suturing the human cornea because of its 
tissue inertness, ready availability and 
simple sterilization. It is atraumatic, visi- 
ble, and easy to handle. Ronald Lowe. 


Rokitskaya, L. V. Oxygen therapy in 
disturbances of dark adaptation in pa- 
tients with hypertensive vascular disease. 
Vestnik oftal. 1:28-38, Jan.-Feb., 1958. 

A single subconjunctival injection of 
oxygen sufficient to produce swelling of 
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about one half of the corneal periphery 
was given to eight patients with hyper- 
tensive vascular disease. Examination 
with the adaptometer before and after in- 
jection revealed an improvement in light 
sensitivity in the dark adapted eye. This 
was considered evidence of improved oxy- 
genation in a retina deficient in oxygen 
because of circulatory impairment in hy- 
pertensive vascular disease. 

A systematic course of oxygen therapy 
given subconjunctivally (15 to 20 times) 
and subcutaneously (300 to 500 cc.) was 
given to 18 patients of whom 13 showed 
increase in visual acuity, widening of the 
visual field, increased absorption of the 
retinal hemorrhages, which are seen in 
patients with partial thrombosis of the 
central retinal vein, angioretinopathy, and 
neuroretinopathy. Victor Goodside. 


Scassellati Sporzolini, G, and Fiorini, G. 
Salicylate of soda in experimental oph- 
thalmology. Rassegna ital. d’ottal. 27 :51- 
42, Jan.-Feb., 1958. 


Sodium salicylate was employed locally 
in the form of drops or ointment in the 
treatment of superficial injuries to the 
cornea with success. In perforating in- 
juries with the formation of a connective 
tissue plug it is not effective but in the 
phase of new-formation of connective tis- 
sue and epithelium the repair is markedly 
accelerated. The results of salicylate treat- 
ment parallel the treatment with cortisone 
and its derivatives. (10 figures) 

E. M. Blake. 


Schrader, K.-E. and Weber, W. The in- 
fluence of prolonged estrogen administra- 
tion upon the growth of a chromophobe 
pituitary adenoma. Ophthalmologica 135: 
44-50, Jan., 1958. 

The report concerns a young woman in 
whom the treatment of amenorrhea with 
estradiol caused, at first, transient and 
mild visual impairment. After two injec- 
tions of 10 mg. of estradiol the patient de- 
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veloped severe headaches and complete 
loss of vision. Ophthalmologic and roent- 
genologic examination at that time re- 
vealed a far advanced pituitary tumor, 
the growth of which had apparently been 
accelerated by the hormone therapy. 
After partial extirpation of the tumor the 
patient lapsed into a state of complete de- 
cerebration with hyperthermia and died 
on the second postoperative day. (2 fig- 
ures, 11 references) Peter C. Kronfeld. 


Scuderi, G. and Cardia, L. Local ther- 
apy with a sulfonamide in chronic con- 
junctivitis and as a prophylactic before 
surgery. Boll. d’ocul. 37:117-122, Feb., 
1958. 

The authors found the local application 
of sodium sulphacetamide entirely satis- 
factory in 30 patients with chronic con- 
junctivitis which was resistant to the 
commonly used antibiotics. It was also 
useful for prophylaxis before surgery in 
20 patients. (12 references) 

F. H. Haessler. 


6 
OCULAR MOTILITY 


Costenbader, F. D. Principles of treat- 
ment of accommodative esotropia. Tr. Am. 
Acad. Ophth. 61 :390-396. May-June, 1957. 

The author is very definite in the treat- 
ment which consists of reinstatement of 
binocular alignment and binocular vision 
by the immediate use of glasses, bifocals, 
miotics, or surgery, and a continuing 
effort to maintain parallelism. If anisome- 
tropia exists, occlusion and active visual 
stimulation is indicated. He discusses ac- 
commodative esotropia with a normal A/C 


relationship and with an abnormal rela- 


tionship. (1 figure). 
Theodore M. Shapira. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


English, P. B. and McGuiness, E. F. 
Bengal rose staining in Queensland ker- 


ato-conjunctivitis. Tr. Ophth. Soc. Aus- 
tralia 17:110-117, 1957. 


In Queensland a number of patients 
complain of sore, aching eyes, sensitivity 
to glare and conjunctival irritation, with 
exacerbations and remissions. With Ben- 
gal rose the conjunctiva shows staining of 
various intensity. The cause is unknown; 
it is thought not to be drying, possibly it 
may be due to ultraviolet light. 

Ronald Lowe. 


Evans, P. J. The therapeutic value of 
keratoplasty in dendriform and metaher- 
petic ulceration of the cornea. Tr. Ophth. 
Soc. Australia 17 :123-129, 1957. 

An analysis is given of 40 therapeutic 
grafts, 21 of which were for dendritic or 
disciform ulceration, 13 were planned for 
visual recovery and eight were tectonic. 
Fourteen grafts were clear and 17 gave 
better vision. Ronald Lowe. 


Francois, J., Rabaey, M. and Evans, L. 
Melanotic tumors of the bulbar conjunc- 
tiva. Ophthalmologica 135:1-21, Jan., 
1958. 

The results of the clinical and histologic 
findings in 18 cases of melanotic tumor of 
the bulbar conjunctiva are reported. Five 
entities could be recognized: the benign 
congenital melanosis, the nevus, the nevo- 
carcinoma, the acquired precancerous and 
the cancerous melanosis.. A. B. Reese’s 
classification of pigmented tumors of the 
conjunctiva was confirmed. (26 figures, 32 
references) Peter C. Kronfeld. 


Greer, C. H. Carcinoma of the conjunc. 
tiva. Tr. Ophth. Soc. Australia 17 :64-67, 
1957. 

This brief paper describes carcinomata 
which arise in the surface epithelium of 
the conjunctiva, from which they are de- 
rived. Three types of carcinoma occur: 
1. basal-cell carcinoma, 2. squamous cell 
carcinoma or epithelioma, and 3. melano- 
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carcinoma or malignant melanoma of the 

conjunctiva. The intraepithelial phase 

may be very brief or may be long. 
Ronald Lowe. 


Mohsenine, H. and Darougar, S. The 
provocative effect of cortisone on tracho- 
ma. Rev. intern. du trachome 34 :336-348, 
1957. 

Studies on 25 trachoma patients for 
three to 10 months disclosed that corti- 
sone is a very useful means for activation 
of inactive cases. Trachoma inclusions 
were seen in 16 patients. In all of them 
cytologic changes, such as Leber cells, de- 
generated cells, mitotic and pigmented 
cells, and clinical symptoms, for example, 
congestion, photophobia, secretion, and 
papillae, were observed. (5 figures, 2 
tables, 8 references) 

Jose A. Ferreira. 


Nakajima, A. and Otake, T. Studies on 
trachoma. Rev. intern. du trachome 34: 
398-437, 1957. 

The conjunctival smears taken in vari- 
ous stages of trachoma and epidemic kera- 
toconjunctivitis, measles conjunctivitis 
and bacterial conjunctivitis are described 
in detail from a cytochemical point of 
view and their differences are emphasized. 
The hematologic and serum protein frac- 
tion studies of the stages of trachoma are 
presented as systemic manifestations of 
the disease. Finally the epidemiology in 
adults and children is given. (33 figures, 
5 tables, 19 references) 

Jose A. Ferreira. 


Redmond, K. B. Keratoconus with par- 
ticular reference to the use of microcor- 
neal lenses in its treatment. Tr. Ophth. 
Soc. Australia 17 :85-98, 1957. 

The author reviews in detail 42 patients 
with keratoconus, ten of whom were fitted 


with microcorneal lenses. 
Ronald Lowe. 
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Smati, A. Ophthalmic teams in Algeria. 
Rey. intern. du trachome 34 :468-497, 1957. 

The ophthalmic teams pursue the fol- 
lowing aims: detection and antitrachoma 
and anticonjunctivitis campaigns. De- 
scriptions of the results from 1952 to 1954 
are compared with those of 1955. (4 fig- 
ures, 18 tables) Jose A. Ferreira. 


Strampelli, B. Results after 10 years of 
implantation of Stensen’s duct into the 
conjunctival sac of an eye with xeroph- 
thalmos. Boll. d’ocul. 37:89-100, Feb., 
1958. 

Stensen’s duct had been transplanted 
into the conjunctival sac in a patient with 
a xerophthalmos 10 years ago. The au- 
thor describes his procedure in detail and 
discusses the results. Saliva which is se- 
creted during movements of mastication 
is still discharged into the conjunctival 
sac but the xerophthalmos remains un- 
changed. (17 figures, 12 references) 

F. H. Haessler. 


Torfeh, H. Treatment of trachoma in 
Iran. Rev. intern. du trachome 34 :439-451, 
1957. 

After a critical description of the mod- 
ern treatment of trachoma, the author 
points out that sulfonamides and chloro- 
mycetin give the best and fastest results. 
(8 tables, 3 references) Jose A. Ferreira. 


Tunekazu Yuge. A possible conception 
of trachoma allergy. Rev. intern. du tra- 
chome 34 :498-504, 1957. 

The author presents his own conception 
of a possible allergic factor in trachoma 
based on antibody formation and the his- 
topathologic picture. He considers the 
origin of the recurrences, treatment and 
prophylaxis as well as trachoma without 
virus. (24 references) 

Jose A. Ferreira. 


Vellieux, M. Present data about the eti- 
ology, epidemiology and treatment of 
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trachoma and epidemic conjunctivitides. 
Rev. intern du trachome 34 :383-397, 1957. 

A summary is presented of the world 
distribution and clinical manifestations of 
trachoma and of the differential diagnosis 
between trachoma in the early stage and 
other types of epidemic conjunctivitides. 
The author emphasizes the importance of 
the environment and superimposed infec- 
tions. The mass and individual treatment 
applied in French West Africa is outlined. 

Jose A. Ferreira. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 
Agarwal, Lalit P. Valvular, post-placed 
iridencleisis. Ophthalmologica 135 :51-57, 
Jan., 1958. 


The results of 386 iridencleises for pri- 
mary glaucoma are reported. The salient 
features of the author’s technique are: a 
full-thickness, limbus-based epibulbar tis- 
sue flap, a rather complicated keratome 
incision which is started by scratching 
through the outer half of the sclera (at 
right angles to the surface of the globe) 
at 4 mm. from the limbus, then continued 
intralamellarly to about 1 mm. from the 
limbus and completed by dipping the tip 
of the keratome into the chamber angle. 
The iris is brought into the external part 
of the wound by means of forceps and in- 
cised radially. Only one iris pillar is in- 
carcerated. The term “post-placed” refers 
to the far posterior site of the iris inclu- 
sion. “Good” or “adequate” drainage was 
obtained in 315 of the 335 eyes that could 
be observed postoperatively for a reason- 
able length of time. (4 tables, 12 refer- 
ences) Peter C. Kronfeld. 


Falcinellj, C. Free in the 
anterior chamber. Boll. d’ocul. 37 :67-70, 
Jan., 1958. 

The author points out that a pseudocyst 
in the anterior chamber is not always in- 
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nocuous and describes the development of 
chronic glaucoma secondary to a pseudo- 
cyst in the anterior chamber which was 
formed by a small mass of ophthalmic 
ointment. (6 references) 

F. H. Haessler. 


Heer, Giuseppe. Acquired ectropion 
uveae in hemorrhagic glaucoma. Rassegna 
ital. d’ottal. 27 :54-106, March-April, 1958. 


Among the pathogenetic factors in- 
volved in the production of ectropion 
uveae is an exudation at the level of the 
anterior uvea and a total closure of the 
irido-corneal angle. Added to these fac- 
tors is a hyperplasia of the pigment epi- 
thelium and atrophy of the iris. The au- 
thor has studied histologically 12 cases of 
rubeosis iridis diabetica, 11 of hemor- 
rhagic glaucoma due to diabetes and four 
secondary to the glaucoma due to throm- 
bosis of the central retinal vein. (6 figures, 
59 references) E. M. Blake. 


Ricci, L. Therapy of chorioretinal le- 
sions due to hypoxia with oxygen vasodi- 
lators. Boll. d’ocul. 37 :133-142, Feb., 1958. 

Therapy with oxygen and vasodilators 
was effective in 70 patients in whom 
chorioretinal hypoxia followed the grad- 
ual obliteration of capillaries. The critical 
factor is the phase of degeneration of the 


retinal cell. (5 references) 
F. H. Haessler. 


9 
GLAUCOMA AND OCULAR TENSION 


Duke-Elder, Stewart. The aetiology of 
closed angle glaucoma. Tr. Ophth. Soc. 
Australia 17 :12-23, 1957. 


For the etiology of closed angle glau- 
coma, not only the eye but also the cen- 
tral control of its basic functions, must 
be considered. The first prerequisite is a 
narrow angle of the anterior chamber 
which is frequently inherited as a domi- 
nant characteristic. The second prerequi- 
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site is an unstable vasomotor mechanism 
characterized by alternating phases of 
vasoconstriction and vasodilatation in the 
uvea leading to a bellying forward of the 
iris, a block of the exit channels and a 
further rise of tension. In the congestive 
phase the aqueous contains a histamine- 
like substance and the whole eye is edem- 
atous, The behavior resembles a kind of 
acute shock. The red congestion is due to 
tissue damage and the eye with raised 
pressure is in a completely different state 
from one with raised tension due to vaso- 
constriction typical of the diurnal varia- 
tion. If performed sufficiently early, a 
peripheral iridectomy renders the eye safe 
for life. Ronald Lowe. 


Heer, Giuseppe. The character of the 
tonometric curve in diabetic rubeosis iri- 
dis and in hemorrhagic glaucoma. Rasseg- 
na ital. d’ottal. 27 :26-31, Jan.-Feb., 1958. 

The author recognizes four classes of 
ocular hypertension. Group I is composed 
of patients affected by retinopathy, but 
free of rubeosis iridis. Patients in group 
II had rubeosis but normal intraocular 
pressure, in Group III they had rubeosis 
with increased pressure, and in Group IV 
hemorrhagic glaucoma secondary to dia- 
betic rubeosis or thrombosis of the cen- 
tral retinal vein, in which the iris angle 
was completely closed. Charting of the 
intraocular pressure curves for eight days 
illustrates the four classes. (3 figures, 20 
references) E. M. Blake. 


Martins Rocha, H., De Rezende, C. and 
Munoz-Salgado, L., Trujillo, F., Posada 
Fonseco, A., and Hernandez, R. Sympo- 
sium: Secondary glaucoma. Tr. Fifth Pan 
Am. Cong. Ophth. Santiago 1:271-342, 
1956. 

Martins Rocha, H. Etiology. pp. 271- 
272. 

The writer considers secondary glau- 
coma in the acute and chronic intraocular 
inflammations, and hypertensions caused 
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by the sequels of these inflammations, 
“post-inflammatory glaucoma.” 

Traumatism is also considered in the 
etiology of secondary glaucoma, including 
glaucoma produced by ocular contusion, 
penetrating wounds and as a complication 
in ocular surgery, especially in different 
forms of cataract extraction. Through the 
occlusion of the pupil, secondary glaucoma 
appears when the shape and growth of the 
lens are altered, thereby obstructing the 
way between the anterior and posterior 
chambers. 

A luxated lens, acting as an irritative 
agent on the ciliary body or by the way in 
which the iridocorneal angle is affected 
through the iris, is equally a cause of hy- 
pertension. Other etiologic factors are: in- 
tumescence of the lens and the irritating 
action of substances produced by a Mor- 
ganian cataract. Desquamation of the lens 
capsule produces Vogt’s capsular glau- 
coma. Atrophic or sclerotic conditions of 
the iris, choroid and retina, vascular al- 
terations of the retina (as in the case of 
hemorrhagic retrolental fibroplasia) are 
also causes of secondary glaucoma. Final- 
ly, intraocular tumors, retinal detach- 
ments, obstruction of the orbital veins and 
epidemic hydrops can be etiologic **ctors. 

De Rezende, C. and Munoz-Salgado, L. 
Gonioscopy. pp. 273-300. 

Gonioscopy is most useful in glaucoma 
secondary to infections of the eye, post- 
operative glaucoma, glaucoma due to al- 
terations of the lens, traumatic glaucoma, 
and glaucoma caused by intraocular tu- 
mors. 

In a second group, rare secondary glau- 
comas are discussed in which gonioscopy 
is of very little value (glaucoma due to 
retrodcular obstacles in venous circula- 
tion, to choroidal angioma, to progressive 
essential atrophy of the iris, and to old 
retinal detachments and retrolental fibro- 
plasia, for example). Gonioscopy in infec- 
tions of the anterior segment of the eye 
helps to differentiate whether they de- 
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velop in open or narrow angle. Trabecular 
blocking through the iris base or forma- 
tion of peripheral synechiae due to sus- 
tained atropine treatment, mainly in eyes 
with narrow angles, might be avoided by 
this differentiation. 

In acute hypertensive uveitis altera- 
tions of the angle do not necessarily sug- 
gest trabecular obstructions. In the gene- 
sis of hypertension much importance is 

iven to the participation of the related 
ciliary epithelium, whose functions have 
been affected by the infectious process. 

In subacute and chronic uveitis, the ob- 
structive factor at the angle and the secre- 
tory factor of the ciliary processes are 
equally important. In healed or cicatriced 
uveitis the hypertension is mainly due to 
peripheral synechiae, and alterations in 
the production of aqueous humor are of 
minor importance. In postoperative glau- 
coma the different mechanisms which 
might cause hypertension are analyzed, 
and the gonioscopic aspect of the com- 
plications which might produce secondary 
glaucoma are described (preoperative 
glaucoma, postoperative uveitis, flat 
chamber incarceration of tissues, loss of 
vitreous, epithelization of the anterior 
chamber, operative hemorrhage, and air 
in the anterior chamber). 

The postoperative use of mydriatics 
must be absolutely avoided, especially be- 
fore the anterior chamber has been re- 
filled. Analysis of various statistical stu- 
dies of the postoperative complications 
leads the authors to conclude that post- 
operative failures are mainly due to lack 
of precautions and ability on the part of 
the surgeon. The technique itself is of 
minor importance. The authors describe 
the effects of alterations of the lens and 
their effects—luxations and subluxations, 
spherophakia, intumescent cataract, phak- 
olytic glaucoma, phakoanaphylactic glau- 
coma, capsular breaks and finally the so- 
called capsular glaucoma. In these types 
of glaucoma it is important to consider 
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the alterations undergone by the struc- 
ture of the lens capsule which helps to 
establish a contact between intracapsular 
proteins and ocular humors, thereby ex- 
pediting the intumescence of the lens or 
the production of phakoanaphylactic en- 
dophthalmitis. Secondary hypertension 
may frequently be ascribed to these cir- 
cumstances. The authors describe the 
gonioscopic picture in hemorrhagic pig- 
mentary glaucoma secondary to intraocu- 
lar tumors, obstruction of the returning 
venous circulation, choroidal angiomas, 
progressive essential atrophy of the iris, 
Bengal glaucoma and others. (163 refer- 
ences) 

Trupillo, Fortunato. Differential diag- 
nosis. pp. 301-309. 

There are several glaucomas, both pri- 
mary and secondary, which are difficult to 
classify. Examples are: aphakic glaucoma 
in which a presurgical glaucomatous con- 
dition is aggrevated by the surgery, thus 
superimposing a primary glaucoma and a 
secondary one and postoperative glau- 
coma due to delayed formation of the an- 
terior chamber in which the increase in 
pressure is directly proportional to the 
amount of goniosynechiae. In some cases 
of the thrombosis of the central retinal 
vein a pre-existing decreased facility of 
outflow seems to reverse the cause and 
effect sequence, indicating that throm- 
bosis can occur in some instances as a 
result of a mild glaucoma. Dvorak-Theo- 
bald’s studies show that in glaucoma cap- 
sularis there is a pseudoexfoliation of the 
capsule; the debris in the chamber angle 
consists of an unknown granular sub- 
stance and not of true cells from the lens 
capsule. In the phakolytic type of glau- 
coma following a hypermature cataract, 
rupture of the lens capsule is not neces- 
sary as the degenerative changes of the 
capsule are enough to render it permeable. 
The author proposes the inclusion of 
chronic congestive glaucoma (closed an- 
gle type glaucoma) with the secondary 
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glaucomas since this type evolves from a 
primary narrow-angle glaucoma improp- 
erly treated. This type of glaucoma is 
bound to disappear with the accessibility 
of modern theraputic means to avert the 
hypertensive crisis, and it is probable that 
in the future the finding of this condition 
will be proof of therapeutic negligence. 
(17 references) 

Posada Fonseca, Alejandro. Medical 
treatment. pp. 311-332. 

Successful medical treatment requires a 
full evaluation and understanding of the 
anatomic and physiologic condition of the 
eye. In acute cyclitis and iridocyclitis my- 
driatics should be used with Diamox and 
the dosage must be adjusted on the basis 
of repeated tonometric measurements. 
Pilocarpine, eserine and D.F.P. are indi- 
cated in mechanical blockage of the cham- 
ber angle. Adrenalin, Levoglaucosan and 
Diamox have a better action in open an- 
gle secondary glaucoma. Diamox is al- 
ways useful in secondary glaucomas when 
associated either with miotics or mydri- 
atics as the case may require. In recent 
cases of hypertensive uveitis the author 
has used cortisone, subconjunctivally or 
topically, associated with l‘iamox ; the re- 
sults have been satisfactory and in these 
instances cortisone seems to have a hypo- 
tensive effect. ACTH increases oculai ten- 
sion in uveitis and is therefore less valu- 
able. In diabetic hypertensions cortisone 
is contraindicated. Retrobulbar injection 
of alcohol is indicated in acute hyperten- 
sive stages and together with Diamox is 
valuable preoperatively. 

In a study of twenty-two patients with 
secondary glaucoma failures were ob- 
served in central retinal vein thrombosis, 
diabetes, and chronic uveitis. Fourteen pa- 
tients received Diamox (500-1000 mgs. 
daily), alone or combined with miotics, 
with good results. Cortisone and D.F.P. 
proved to be good hypotensors alone but 
less effective when combined with Dia- 
mox. (1 table, 16 references) 
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Hernandez, Rodolfo. Surgical treat- 
ment. pp. 333-342. 

In glaucoma secondary to inflammatory 
conditions, consideration should be given 
to the different phases of the disease at 
the time a surgical procedure is decided 
upon. Acute phases benefit from repeated 
paracentesis, iridencleisis and diathermy 
in this order of preference, and Elliot’s 
trephine, Larange sclerectomy and cyclo- 
dialisis should be avoided. 

In subacute and chronic stages the pres- 
ence of pupillary synechiae or goniosyn- 
echiae is a factor in the choice of pro- 
cedure. Large iridectomies are advised 
when the pupil is partially bound down. 
In corneal ulcers with hypopion and hy- 
pertension, repeated paracenteses are ad- 
vised because the eye benefits from the 
hypotension and from the increased 
amount of antibodies in the secondary 
aqueous. Secondary glaucoma due to a 
dislocated lens usually responds to lens 
extraction alone, but in posterior disloc- 
tions there is great operative risk; cyclo- 
diathermy is advisable prior to the opera- 
tion. In secondary glaucoma due to ex- 
foliation of the anterior lens capsule best 
results follow lens extraction and large 
iridectomy if the lens is opaque; if the 
lens is clear any filtering procedure will 
be adequate. Trephine operations and iri- 
dencleisis give rise to a large percentage 
of secondary cataracts. 

If glaucoma develops after cataract ex- 
traction and the lens has been removed 
in toto, a conservative approach should be 
taken for as a rule the hypertension is 
transient. If the operation was extracap- 
sular, an attempt should be made to wash 
out the lens debris as much as possible. If 
the cataract has been removed through a 
large iridectomy and the iris pillars are 
adherent to the posterior corneal surface, 
Elliott’s trephine and cyclodialysis are 
indicated. The author’s choice would be 
cyclodialysis or cyclodiathermy. Iriden- 
cleisis has been little practiced in these 
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cases but the results obtained have been 
most ercouraging. In pupillary seclusion 
the choice of operation is a total iridec- 
tomy or two small peripheral ones. 

Hemorrhagic glaucoma still is almost 
hopeless. Paracentesis of the anterior 
chamber is contraindicated. Cycodia- 
thermy has been tried with uneven results 
and Amsler has advised roentgen therapy, 
300 to 500 units in three to five treatments. 

Traumatic secondary glaucoma has no 
therapy of choice, surgical handling is 
closely related to and as variable as the 
extent and localization of the injury. 

For secondary glaucoma due to trauma 
or neoplasm there is no specific treatment 
and in most instances the eye soon must 
be enucleated. (62 references) 

G. Scioville-Samper. 


Varfolemeev, V. P. Intravenous injec- 
tion of novocaine in an acute attack of 
glaucoma. Vestnik oftal. 1:54-55, Jan.- 
Feb., 1958. 


The author noted that intravenous no- 
vocaine used in 120 patients with keratitis, 
iritis, and iridocyclitis produced allevia- 
tion of the symptoms and lowering of the 
ocular tension. This treatment was admin- 
istered to five patients with acute attacks 
of glaucoma not responsive to the usual 
antiglaucoma therapy energetically ap- 
plied. Two of these patients had secondary 
glaucoma, and three had acute exacerba- 
tions of chronic glaucoma. The novocain 
was administered intravenously in 1-per- 
cent solution in normal saline, and given 
in a single dose of 40 to 80 cc. at a rate of 
3 cc. per minute. In each case the tension 
was lowered to normal levels within a 
period of one to four days and the pain 
promptly improved or disappeared, and 
sleep or near sleep was induced. 


Victor Goodside. 


Weinstein, P. Nervism in ophthalmol- 
ogy: data concerning the neurotherapy 
of glaucoma. Ophthalmologica 135 :21-44, 
Jan., 1958. 
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In prodromal, presumably angle- 
closure, glaucoma the author reports ben- 
eficial results with forms of treatment 
acting on the nervous centers which are 
thought to control the intraocular pres- 
sure. These therapeutic measures include 
1. extraneous sex hormone to inhibit the 
function of the anterior lobe of the pitui- 
tary, 2. X-ray treatment directed at the 
diencephalon, and 3. ganglionic blocking 
agents. Eserine and the iridectomy may 
lower the pressure partly through action 
upon the ciliary ganglion. (3 figures, 5 
tables, 146 references) 

Peter C. Kronfeld. 


10 
CRYSTALLINE LENS 


Garzino, Alessandro. Free lentoid bodies 
following surgery for congenital cataract. 
Rassegna ital. d’ottal. 27:81-93, March- 
April, 1958. 

The patient described was operated 
upon for bilateral congenital cataract at 
the age of 29 years. Discission was per- 
formed twice on each eye and after ab- 
sorption of the lens material great num- 
bers of spherical, translucent bodies were 
observed on the remnants of the lens 
capsule and especially in the iridocorneal 
angle. A Soemmering ring was also pres- 
ent. The scanty literature is reviewed. 
(4 figures, 181 references) 

E. M. Blake. 


11 
RETINA AND VITREOUS 


Bedell, A. J., Blood vessel changes in 
the ocular fundus. Tr. Ophth. Soc. Aus- 
tralia 17 :37-42 1957. 


The following condtions are briefly re- 
viewed: hypertension, embolism, endar- 
teritis, spasm, thrombosis, and diabetes. 

Ronald Lowe. 


Bignell, J. L. Modern concepts in dia- 
betic retinopathy. Tr. Ophth. Soc. Aus- 
tralia 17 :58-60, 1957. 
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Recurrent hemorrhages are due to the 
bursting of new-formed capillaries. The 
hemorrhages can be prevented by 1. a 
regulated life avoiding venous congestion 
or raised arterial pressure, and 2. repeated 


small doses of X-rays. 
Ronald Lowe. 


Campbell, K. The’ incidence of retro- 
lental fibroplasia in premature infants 
with controlled oxygen therapy. Tr. 
Ophth. Soc. Australia 17 :81-84, 1957. 

In an institution where previously a 
large amount of oxygen had been em- 
ployed, the incidence of retrolental fibro- 
plasia dropped from 18.7 percent to 0.8 
percent. In a second institution where 
previously a moderate amount of oxygen 
had been employed the incidence dropped 
from 7 percent to 0.8 percent. 

For oxygen administration one cannot 
state an upper limit which must not be 
exceeded. The suggested upper limit of 
four liters per minute may be entirely 
inadequate in gross cases of atelectasis and 
if more is not given the infant will die. 
The baby should be given only the neces- 
sary minimum. The only clinical criterion 
is the baby’s color ; disease causing cyano- 
sis should be prevented when possible. 

Ronald Lowe. 


Kurrle, G. Radiotherapy and diabetic 
retinitis. Tr. Ophth. Soc. Australia 17 :61- 


63, 1957. 

The doses were not large, ranging from 
600 r in three weeks to 1500 r in ten 
weeks. The technique of using temporal 


ports is described. 
Ronald Lowe. 


Reese, A. B., Hyman, G. A., Merriam, 
G. R. Jr. and Forrest, A. W. The treat- 
ment of retinoblastoma by radiation and 
triethylene melamine. Tr. Am. Acad. 
Ophth. 61 :439-446, July-Aug., 1957. 

The authors report 57 cases of retino- 
blastoma treated since January, 1953 by 
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means of a combination of X-ray therapy 
and TEM. Twenty of these cases are com- 
pared with 22 cases given X-ray alone. On 
the basis of their studies the authors state : 
1. that treatment by a combination of 
X-ray therapy and TEM is more effective 
than X-ray therapy alone, 2. TEM intra- 
muscularly is more effective than orally, 
3. the lower doses of X-ray therapy em- 
ployed in combination lead to no vitreous 
hemorrhages and 4. visual results are 
better, and cosmetic deformities are neg- 
ligible. (8 figures, 7 references) 
Theodore M. Shapira. 


Sebestyén, J. Diffuse familial chorio- 
retinal atrophies. Szemeszet 262-68, 
1958. 

After reviewing the problem of the 
diffuse, familial chorioretinal atrophies in 
general, two cases of this type are de- 
scribed, complicated by calcifying cata- 
ract and regarded by the author as atro- 
phia gyrata chorioideae et retinae. It is 
assumed that the cataract formation and 
the calcification are each caused by em- 
bryonic damage to the crystalline lens as 
well as by local metabolic and circula- 
tory disturbances. The author supposes 
that these cases belong to the neuro- 
ophthalmic syndromes. Gyula Lugossy. 


Streiff, E. B. Retinal arteritis and 
chronic degenerative polyarthritis. bull. 
mém. Soc. franc. d’opht. 70 :405-410, 1957. 

Iridocyclitis, scleritis, keratitis and op- 
tic neuritis are ocular diseases frequently 
associated with rheumatoid arthritis. A 
primary affliction of the retinal arteries is 
very rare indeed and only one case had 
been reported in the French literature 
while two cases were mentioned in a sur- 
vey of 77 cases of ocular complications of 
chronic polyarthritis in the English lan- 
guage. A 45-year-old woman, incapaci- 
tated with rheumatoid arthritis (Char- 
cot) developed a retinal arteritis in her 
left eye with temporary papilledema, 


congestion of veins, and spotty yellowish 
localized deposits. Delicate nodular de- 
posits in the arterial walls disappeared 
slowly, leaving a fine veil on the arterial 
surface. Clinically and biologically these 
were manifestations of an inflammatery 
disease involving the retinal arteries. The 
sudden appearance and complete clinical 
and functional recovery resembled an al- 
lergic angiitis and might be evaluated as 
a mild variety of the otherwise more 
serious chronic arterial changes in the 
various collagen diseases. Systematic in- 
spections of the fundi in patients with 
rheumatoid arthritis are recommended 
to clarify this clinical problem. 
Alice R. Deutsch. 


OPTIC NERVE AND CHIASM 


Rubinstein, Kazimierz. Endothelioma 
of the optic nerve. Brit. J. Ophth. 42 :367- 
369, June, 1958. 

Monocular blindness in a 36-yenibill 
woman is reported. It had been previously 
diagnosed as the result of central retinal 
vein thrombosis. Now there was a 
chalky whiteness of the papilla with a 
peculiar type of glial overgrowth, a slight 
degree of proptosis, and compressibility 
of the globe. During enucleation a neo- 
plastic infiltration of the distal end of 
the stump was found which necessitated 
a neurosurgical procedure for adequate 
resection of the nerve. Microscopic sec- 
tions revealed an endothelioma which had 
invaded the optic nerve into the anterior 
part of the optic canal. Stiffening of the 
nerve by this infiltration destroyed the 
normal curvature and brought about a 
slight proptosis. (4 figures, 2 references) 

Lawrence L. Garner. 


Venturi, G. and Andreani, D. Vascular 


pseudopapillitis. Ressegna ital. d’ottal. 
27 :6-25, Jan.-Feb., 1958. 


Unilateral or bilateral compression of 
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the optic nerve can occur in patients with 
arteriosclerosis, hypertension, temporal 
arteritis or other systemic disease. The 
authors present three cases in which there 
was a suggested diagnosis of vascular 
pseudopapillitis. The cases in question 
concerned three arteriosclerotics, two 
without hypertension and one hyperten- 
sive, in which an acute papillitis, bilateral 
in one case and unilateral in two, devel- 
oped. Atrophy of the nerve with central or 
peripheral field changes followed. (2 fig- 
ures, 38 references) 
E. M. Blake. 


13 
NEURO-OPHTHALMOLOGY 


Alema, G. and Vanni, V. Syndrome of 
Parinaud as a sequel of frontal tumor. 
Boll. d’ocul 37 :32-39, Jan., 1958. 


The authors describe clinically and 
pathologically a tumor of the right frontal 
lobe. Anterior and posterior herniation of 
the temporal lobes led to injury of the 
left oculomotor nerve with paralysis of 
upward gaze and of convergence, which 
were accompanied by a hemiparetic syn- 
drome on the left side and isolated periph- 
eral defects of the facial nerve. 4 figures, 
8 references) 

F. H. Haessler. 


Falconer, M. A. and Wilson, J. L. 
Visual field changes following anterior 
temporal lobectomy: their significance in 
relation to “Meyer's loop” of the optic 
radiation. Brain 81 :1-14, 1958. 

Visual field changes were studied in 50 
consecutive epileptic patients treated by 
anterior temporal lobectomy. The extent 
of the resection varied from 4.5 to 9 cm. 
measured from the temporal pole, and in 
all cases the tip of the temporal horn of 
the ventricle was opened. A congruous 
homonymous field defect contralateral to 
the side of the surgery was always found. 
These defects varied greatly in extent 


from the smallest upper homonymous 
sector defects to complete hemianopsia, 
which occurred in two cases. The sector 
defects always were adjacent to the up- 
per vertical meridian and as the severity 
of the hemianopia increased the defects 
spread in a sector-shaped area toward the 
horizontal meridian. In the more marked 
degree of hemianopia the loss extended 
downward below the horizontal meridian 
sectorwise towards the lower vertical 
meridian. In all cases the mactlar region 
was spared. With excision of less than 
8 cm. no constant, direct relationship was 
found between the size of the field defect 
and the amount of temporal lobe removed. 
However, in those cas@s in which more 
than 8 cm. was removed there was a 
much greater incidence of hemianopsia 
involving more than one quadrant. 
These findings support Meyer’s view 
that the lowermost fibers of the optic 
radiations loop around the tip of the 
temporal horn. The strict congruity of 
the defects is at variance with the pre- 
vailing view that lesions in this area 
produce incongruous homonymous field 
defects. (7 figures, 2 tables, 17 references) 
Wilham S. Hagler. 


Van Buren, J. M. and Baldwin, M. The 
architecture of the optic radiation in the 
temporal lobe of man. Brain 81-15-40, 
1958. 


The central and peripheral visual fields 
were carefully studied in 41 patients who 
had unilateral temporal lobectomies for 
epilepsy. As would be expected, neither 
the visual acuity nor the size of the blind 
spots was changed by the surgical pro- 
cedure. In five cases there were no de- 
tectible field changes even though the tip 
of the temporal horn of the lateral ventri- 
cle and its surrounding white substance 
was removed in every case. In the re- 
maining cases contralateral homonymous 
upper quadrantic defects of variable size 
were produced. In ten of these the defects 
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were strictly congruous, whereas in the 
rest they were incongruous with the 
larger defect on the side of the lesion. The 
superior margins were always along the 
vertical meridian and were steep, where- 
as the inferior margins were usually 
sloping and often extended below the 
horizontal meridian. 

Because of these findings the authors 
feel that fibers from adjacent retinal ele- 
ments are spatially separated in the optic 
radiations and the representations of the 
upper and lower visual quadrants in the 
optic radiations are not separated by 
macular fibers. In the anterior portions 
of the radiations the representation of 
the ipsilateral and contralateral retinal 
halves extends an equal distance anteri- 
orly, but the ipsilateral retinal representa- 
tion lies lateral to the contralateral retinal 
representation. (13 figures, 41 references) 

William S. Hagler. . 


14 
EYEBALL, ORBIT, SINUSES 


Lagrot, F., Py, N., Alcayde, M. and 
Lavergne, E. Restoration of orbital sock- 
ets and conjunctival cul-de-sacs. Arch. 
d’opht. 17 :769-781, Dec., 1957. 


The authors discuss the causes and 
functional and esthetic consequences of 
partial or total symblepharon and con- 
tracted sockets. They consider trauma 
and burns to be the most common etio- 
logic factors but mention pemphigus and 
other cicatrizing diseases as occasional 
causes. They consider the pathologic 
anatomy of the lesions and discuss at 
some length the comparative value of 
grafts of mucous membrane from various 
areas and grafts of skin. They then out- 
line surgical techniques and _ illustrate 
them well with drawings in black and 
white. They summarize their observa- 
tions on 32 interventions in 31 patients 
and conclude that in general the results 
were satisfactory. Although some retrac- 


tions took place, in no instance did they 
interfere with the wearing of a prosthesis. 
P, Thygeson. 


Valu, L. Multiple lipoma of unusual 
form and topography in the orbital cavity. 
Szemeszet 2 :81-83, 1958. 

A case of a multiple orbital tumor with 
slow growth during 26 years is described. 
By orbitotomy five round tumors have 
been removed. Histologically the tumors 
proved to be mildly fibrotic lipomas. 

Gyula Lugossy. 


Vancea, M. P. and Vaighel, V. Bi- 
lateral exophthalmos with papillary stasis 
from myositis and orbital cellulitis of un- 
determined cause. Arch. d’opht. 17 :791- 
798, Dec., 1957. 

The authors report a case of bilateral 
exophthalmos with papilledema following 
a myositis and orbital cellulitis in an 
individual 33 years of age. Biopsy exami- 
nation revealed a nodular perivascular 
infiltration, edema, and diffuse hemor- 
rhage, with modification in the muscle 
fibers. They conclude that the condition 
should be classed with the group of 
pseudotumors of the orbit. It was not 
possible to determine the etiology. Mas- 
sive treatment with antibiotics had no 
effect on the evolution of the lesion. 

P. Thygeson. 


15 
EYELIDS, LACRIMAL APPARATUS 


Dencer, Derrick. Use of polythene tub- 
ing in canthorhinostomy. Brit. J. Plastic 
Surg. 9:53-56, April, 1958. 

The patient was injured in a road ac- 
cident. Both canaliculi were divided by 
an extensive laceration. A canthorhinos- 
tomy performed by the author failed be- 
cause of stenosis which regular dilation 
would not improve. The patient wore an 
acrylic tube dilator, but when it was re- 
moved the scarring again caused contrac- 


tion. Secondly a small sector of the nasal 
bone was removed and large flaps of 
nasal mucosa were raised at the time of 
surgery and connected to the remnants of 
the lacrymal sac. Fluid in the lower for- 
nix could be easily expressed into the 
nose, but again the sequence of events 
was repeated and the obstructive epiph- 
ora became complete soon after the 
operation. 

A permanent indwelling polythene 
tube, with an outside diameter of 3 mm. 
was used to establish an artificial can- 
thorhinostomy. The tube lay superiorly 
over the caruncle, having several fenes- 
trations to drain the lower fornix, and 
then passed downward through an artifi- 
cial ostium created in the right nasal 
bone and presented inferiorly in the nasal 
cavity below the middle turbinate. 

This case is reported 15 months after 
the tube had been in situ. There were no 
complications. Alston Callahan. 


Németh, L. Some data on the surgical 
treatment of paralytic ectropion. Sze- 
meszet 95 :8-11, 1958. 

Surgical treatment of chronic paralytic 
ectropion is dealt with. Because of func- 
tional results and its cosmetic effect the 
following method is recommended by the 
author. Starting from Imre’s “skin strip 
incision” at the inner canthus, the fibers 
of the orbicularis oculi muscle are ex- 
posed. A muscle strip 3 to 4 mm. wide is 
isolated, a duplication is formed from the 
muscle strip and fixed by sutures to the 
internal tarsal ligament. Hereupon the 
skin strip is displaced upwards and fixed 
to the internal tarsal ligament. By this 
operative method excellent results have 
been obtained. Gyula Lugossy. 


Orban, T. and Eréss, S. Developmental 
anomaly of the eyelid complicated by tu- 
mor formation. Szemeszet 2 :76-80, 1958. 

A case of meloschisis is described, as- 
sociated with harelip and palpebral colo- 
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boma, and a verrucous growth on the eye- 
lid, which later underwent a malignant 
degeneration. An epithelioma developed 
at the terminal end of the meloschisis, i.e. 
over the external corner of the eye too. 
Gyula Lugossy. 


Postic, S. Observations on lacrimal 
trachoma. A comparative study. Arch. 
d’opht. 17 :749-768, Dec., 1957. 


Postic has made a comparative study 
of dacryocanaliculitis and dacryocystitis 
in trachomatous and nontrachomatous 
subjects. In canaliculitis due to strepto- 
thrix he found a dense subepithelial in- 
filtration without follicles in which 
lymphocytes predominated. In canaliculi- 
tis produced by bacteria the infiltration 
was similar but less dense. In contrast he 
found plasmocytes to be predominant in 
the infiltration in trachomatous canalicu- 
litis. He reports a unique case of strepto- 
thrix canaliculitis in an individual with 
cicatricial trachoma. He concludes that 
generally speaking the histologic differ- 
ences between the two types of canalicu- 
litis are not marked. 

In chronic dacryocystitis in nontra- 
chomatous individuals, lymphoid follicles 
are regularly found and differ very little 
from those found in trachomatous sub- 
jects. Even follicles rupturing into the 
lumen of the sac are seen in nonspecific 
dacryocystitis. The principal difference 
seems to be that plasma cells are much 
more abundant in trachomatous sacs. 
Only rarely are cicatrices and hyaline de- 
generation seen in trachoma cases; when 
they are seen they suggest the action of 
trachoma virus. The author states that 
many instances of canaliculitis and dac- 
ryocystitis in trachoma cases are not 
due to trachoma virus. P. Thygeson. 


Serpell, G. Xanthomata of the eyelids. 
Tr. Ophth. Soc. Australia 17:143-147, 
1957. 


The background of 26 patients with 
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xanthoma of the eyelids was investigated 
for arteriosclerosis (cerebral and general), 
hypertension, diabetes mellitus, coronary 
sclerosis, cholelithiasis, and obesity; 18 
had one or more of the specified diseases. 
Ronald Lowe. 


16 
TUMORS 


Fry, W. E. and McDonald, P. R. Malig- 
nant melanoma in the temporal periphery 
associated with macular symptoms as an 
initial finding. Tr. Am. Acad. Ophth. 
61 :397-403, May-June, 1957. 

This is a report of two patients in whom 
the sequence of events was of particular 
interest: an initial complaint of disturb- 
ance of central vision, macular edema, and 
early macular changes, detected by sco- 
tometry. (6 figures) 

Theodore M. Shapira. 


Joyce, A. Retinoblastoma in an adult. 
Tr. Ophth. Soc. Australia 17 :67-74, 1957. 

A review is given of previously reported 
retinoblastomas in adults. The present 
patient was 19 years of age and had three 
tumors in his right eye; the left eye had 
been removed for glioma of the retina 
when he was two years old. His father, a 
sister, and a brother had retinoblastomas. 
The three tumors were treated with 
radon seeds by a technique described in 
detail. Ronald Lowe. 


Rouher, F. Is the biopsy of the infantile 
orbital reticulosarcoma indicated? Bull. 
et mém. Soc. franc. d’opht. 70 :423-435, 
1957. 


The reticulosarcoma of the orbit repre- 
sents a clinical entity described as such 
by Offret in his report on orbital tumors. 
The tumors included in this group derive 
from the _ reticuloendothelial system. 
They are confined to the orbit, at least for 
a certain time. They are radiosensitive, 
but nevertheless very malignant, espe- 


cially in children, Histopathologically the 
undifferentiated reticulosarcoma afflicts 
children only. The lymphosarcoma has 
been seen in children and adults, while 
plasmocytomas, myelomas and angio- 
reticulocytomas only rarely occur in chil- 


dren. The clinical picture is characteristic. 


A unilateral exophthalmos develops rap- 
idly in a child who is otherwise in good 
health. The malignant growth infiltrates 
the orbit diffusely so that no distinct 
tumor can be felt on palpation. Pseudo- 
inflammatory signs like echymoses, swell- 
ing of the lids, and chemosis become 
visible. The pronounced protrusion does 
not yield to pressure; X-ray studies of 
the orbit are negative. Chemotherapy is 
of no benefit. The prognosis is considered 
to be very poor. The effects of surgery 
on the course of the disease was analyzed 
in 31 cases selected from the literature 
and the advantages of conservative treat- 
ment are evaluated. The clinical signs 
and symptoms are regarded as so typical 
that biopsy should be omitted and ade- 
quate X-ray. treatment applied and re- 
peated even in the presence of recur- 
rences, The case histories of three chil- 
dren are discussed. These patients were 
successfully treated with X rays only. 
The survival time was eight, six and 
three years. (1 table) Alice R. Deutsch. 


17 
INJURIES 


Garzino, Alessandro. Detachment of the 
pigment layers and atrophy of the iris 
from contusion of the globe. Rassegna 
ital. d’ottal. 27 :32-38, Jan.-Feb., 1958. 


The eye of a four-year-old boy was 
struck by a blunt foreign body resulting 
in a dilated pupil, clouding of the media 
and a large plaque of brown pigment 
which was detached from the posterior 
surface of the iris and attached to the 
anterior surface of the lens. Vision was 
reduced to hand movements. A second 


ABSTRACTS 781 


injury was sustained when the eye was 
struck by a horseshoe. Now the iris was 
found to be inverted and except for a 
small sector no trace of it was visible. 
Four holes were observed in the pig- 
mented leaf. The zonular fibers were 
covered with pigment. (2 figures, 25 refer- 
ences) E. M. Blake. 


Santoni, A. The consequences of reten- 
tion of intraocular splinters of glass. Boll. 
d’ocul. 37 :81-88, Feb., 1958. 


Santoni reports his experience with two 
eyes which had been injured by penetra- 
tion of a splinter of glass. In one patient 
a splinter lodged near the optic dise and 
was retained for 11 years. In the other 
patient a splinter in the anterior segment 
of the globe had escaped notice for three 
years, when slight trauma led to hemor- 
rhage, periodic inflammation and finally 
opacities in the deeper strata of the cor- 
nea and bulbous keratitis. After removal 
of the splinter these disturbances dis- 
appeared. (1 figures, 12 references) 

F. H. Haessler. 


18 
SYSTEMIC DISEASE AND PARASITES 


Baron, André. Four cases of temporal 
arteritis (anatomical and pathological 
studies by Kerneis, Hervouet, Lenoir). 
Bull. mém. Soc. frang. d’opht. 70 :388-404, 
1957. 


Temporal arteritis represents the local 
manifestation of a generalized disease of 
the vascular system. Pathologically it is 
characterized by a granulomatous endar- 
teritis, by invasion of the media with 
histiocytes and giant cells and by a fibro- 
matosis of the adventitia with strangula- 
tion of the nerves. It is this strangulation 
of the nerves which causes the severe 
local pain. As far as the pathogenesis is 
concerned the presence of an auto-im- 
munization factor could cause the ex- 
tended endothelial damage consisting in 


an initial nonspecific endothelial insult. 
This would explain simultaneous affec- 
tions like glomerulonephritis, polyarteri- 
tis or rheumatoid arthritis, also the pres- 
ence of an increased sedimentation rate, 
the deviations in the globulin-albumin 
ratio and the occasional astounding suc- 
cess of cortisone therapy. Ocular compli- 
cations are frequent, of poor prognosis, 
and dependant on the inclusion of arterial 
branches in the inflammatory and degen- 
erative process. The ophthalmologic pic- 
ture frequently does not coincide with the 
severe functional disturbance. An ische- 
mic optic neuritis is visible as the result 
of a sudden closure of the nutritive supply 
to the optic nerve. Four case histories in- 
cluding detailed biopsy reports, are dis- 
cussed. An atypical streptococcus was 
isolated from one biopsy specimen (frag- 
ment of the temporal artery). Similar 
findings have been reported by other au- 
thors. In spite of the rareness of positive 
bacteriologic findings a re-evaluation of 
the pathogenesis of this disease seems to 
be indicated. (11 figures) . 
Alice R. Deutsch. 


Bruna, F. A fatal case of Stevens- 
Johnson syndrome following therapy with 
phenylbutazone. Boll. d’ocul. 37 :3-16, Jan., 
1958 


The author reports the occurrence of a 
fatal case of Stevens-Johnson syndrome 
in a woman, aged 41 years, who had been 
given phenylbutazone therapeutically. 
Bruna stresses the importance of toxic 
factors in the origin of the disturbance, 
in addition to the generally accepted in- 
fection. (2 figures, 23 references) 

F. H. Haessler. 


Connell, J. Thrombosis of the internal 
carotid artery. Australian & New Zealand 
J. Surg. 28:12-17, 1958. 

The cause of repeated “small strokes” 
including transient blindness or homon- 
frequently an 


ymous hemianopia_ is 
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atheromatous plaque at the origin of the 
internal carotid artery. Illustrative cases, 
with angiograms, are presented and the 
successful operative technique is de- 
scribed. Ronald Lowe. 


Ditzel, J., Sargeant, L. and Hadley, 
W. B. The relationship of abnormal vas- 
cular responses to retinopathy and ne- 
phropathy in diabetes. Arch. Int. Med. 
101 :912-930, May, 1958. 

A biomicroscopic study was made of 
the bulbar conjunctival vascular patterns 
in 60 young diabetics who had both 
retinopathy and nephropathy. In 83 per- 
cent of these, abnormal conjunctival vas- 
cular patterns were found as compared 
with 51 percent of a group of juvenile 
diabetics without vascular disease and 
one percent of a group of nondiabetic 
controls. The degree of the conjunctival 
vascular changes were correlated with 
the severity of retinopathy and nephrop- 
athy, irrespective of the duration of the 
diabetes. Since these abnormal conjunc- 
tival patterns are reversible it is felt that 
the changes are not caused by vascular 
degeneration, but are due to abnormal 
vasomotor response. It is postulated that 
similar abnormal vasomotor changes oc- 
cur in the small vessels of the retina and 
that they are a precursor of diabetic 
retinopathy. (9 figures, 6 tables, 10 ref- 
erences) William S. Hagler. 


Draganesco, S., Lasco, F., Nicolesco, 
M. and Chivu, V. Uncommon manifesta- 
tions of the meningo-uveal syndrome. 
Ann. d’ocul. 191 :293-296, April, 1958. 

The authors report three cases of 
meningo-uveal syndrome in which the 
initial symptoms were those of increased 
intracranial pressure: papilledema, con- 
vulsions and confusion. However, ven- 
triculography was negative and the spinal 
fluid findings were those of an inflamma- 
tion of the meninges. In several days all 
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three patients showed evidence of uveitis 
and finally a diagnosis of Harada’s dis- 
ease was made in one case and of Vogt- 
Koyanagi syndrome in the other two. 
Response to therapy was poor in two 
cases. The third patient showed a re- 
sponse to aureomycin and cortisone. (3 
references) David Shoch. 


Ewing, M. Ophthalmological salivary 
syndromes. Tr. Ophth. Soc. Australia 
17 :75-81, 1957. 

The author reviews the historical de- 
velopment of nomenclature concerning 
parotid gland syndromes. Some disease 
entities have been clearly defined but 
there is still much uncertainty with others. 
The concept of auto-antibodies is stimu- 


lating and revolutionary. 
Ronald Lowe. 


Guadalupi, U. and Pampiglione, S. Pos- 
terior internal ocular myiasis. Boll. d’ocul. 
37 :17-31, Jan., 1958. 

The larva of Hypoderma bovis in its 
first stage was noted in the ciliary body 
of a seven-year-old boy from Sardinia. 
This is the first case to be described in 
Italy. The authors record clinical histo- 
pathologic and parasitologic findings. The 
life cycle of Hypoderma is reviewed. (6 
figures, 31 references). F.H. Haessler. 


Hogan, Michael J. Ocular toxoplasmo- 
sis. Tr. Am. Acad. Ophth. 62:7-37, Jan.- 
Feb., 1958. 


The present knowledge of toxoplasmo- 
sis in ophthalmology is completely re- 
viewed. Historically, the organism was 
discovered by Nicolle and Manceaux in 
animals in 1908; it was reported in man 
by Wolf and his associates in 1938; and 
for its recognition the toxoplasmin skin 
test was reported in 1947, and the methy- 
lene blue dye test in 1948. Feldman and 
Sabin demonstrated serologically the 
widespread incidence of the disease, both 
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geographically and zoologically. It is a 
protozoan parasite, four by seven microns, 
crescentic in its extracellular form, and 
round intracellularly. Widely pathogenic, 
it is easily transmitted by any route, gives 
rise to antibody formation and prefers the 
CNS where it can survive for years. 

Frenkel and Siim have classified toxo- 
plasmosis as congenital (apparent or in- 
apparent) and acquired (exanthematous, 
meningoencephalitic, lymphadenopathic, 
and ocular). The congenital type is de- 
termined by the virulence of the organism, 
fetal or maternal resistance, and the stage 
of pregnancy at which infection takes 
place. Early infection means fetal death, 
mid-pregnancy produces severe manifes- 
tations such as hydrocephalus or micro- 
phthalmos if the fetus survives, and late 
infections produce acute manifestations 
such as encephalomyelitis, chorioretinitis 
and visceral lesions. 

Acute chorioretinitis may be present at 
or shortly after birth and is associated 
with acute systemic disease; or, develop- 
ing after birth, it is not always associated 
with acute systemic infection. It is one 
of the most constant lesions in congenital 
toxoplasmosis. This type causes loss of 
vision since the disc and peripapillary 
areas are frequently involved. Its ap- 
pearance may be delayed, suggesting in- 
termittent parasitemia. The retina is pri- 
marily involved, with copious exudation 
into the vitreous. The foci are large, 
usually with smaller satellites. The cho- 
roid is secondarily involved, and marked 
elevation can occur. Organisms can be 
found free or encysted in the lesions. 
Pseudocysts are parasitized cells, and may 
reactivate the disease on rupturing. Dye 
test antibodies develop within three to 
four weeks of onset and rapidly reach 
high titers. Complement fixation anti- 
bodies do not develop for five to six weeks. 
Both reactions persist about five years, 
then gradually decrease, consequently any 
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dye test titer in a child below 10 years of 
age should be considered significant. 

Subacute chorioretinitis occurs with 
little or no evidence of systemic disease. 
Here there may be healed or active le- 
sions; however, serologic reactions con- 
firm the diagnosis here as elsewhere. 

In Hogan’s own series, 36 cases of con- 
genital toxoplasmosis were found in over 
1,500 patients with endogenous uveitis. 
Nine of these had negative skin tests, yet 
showed positive dye tests. The common- 
est presenting complaint was strabismus, 
being present in 20 of the 36 cases. 
Positive skull films were found in only 
seven children. Multiple and bilateral le- 
sions were common. The entity of late 
relapse was found in four cases, and de- 
tailed case reports are given. These should 
not be confused with acquired cases, nor 
with the Sabin-Feldman syndrome due to 
cytomegalic inclusion virus. 

Acquired toxoplasmosis has four forms 
as enumerated above. In the exanthema- 
tous form, which resembles rickettsial dis- 
ease, no eye lesions have been reported. 
The meningoencephalitic form appears to 
be very rare. The lymphadenitic form is 
quite frequent and may be febrile, afebrile, 
or subclinical. The ocular form of aquired 
toxoplasmosis is not as common a cause 
of chorioretinitis as is the congenital, and 
diagnosis of the former should be made 
with considerable conservatism. 

In over 1,000 cases of uveitis, 44 per- 
cent had positive sera (titer of 1:16 or 
higher), the incidence of such “positive” 
titers being 25 percent of the “normal” 
population. Detailed case histories of five 
informative cases of acquired toxoplasmo- 
sis are presented, two of them associated 
with systemic findings. 

Daraprim-sulfadiazine therapy, so much 
in vogue, proved to be disappointing, 
giving good results in only 25 percent of 
cases ; however, the addition of prednisone 
or prednisolone seems to have improved 
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the results. (27 figures, 7 tables, 44 refer- 

ences) Harry Horwich. 
Mavioglu, Hilmi, Fiessinger-Leroy- 


Reiter’s syndrome. Missouri Med. 55 :228- 
240, March, 1958 

In this mest comprehensive review the 
author shows that the “Syndrome-Con- 
junctivo-Uretero-Synovial” was presented 
by Fiessinger and Leroy in France, six 
days before Reiter’s paper was published 
in Germany. The syndrome is a clinical 
entity. The etiologic agent is probably a 
virus and the portal of entry, the urogeni- 
tal tract. The triad in order of severity is 
arthritis, nonspecific urethritis, and eye 
involvement. The syndrome _ usually 
starts with urethritis, followed by con- 
junctivitis, and then, arthritis. Remis- 
sions are characteristic. Prognosis for life 
is good. It usually occurs in young males. 
Treatment is supportive. Behcet's recur- 
rent disease should be excluded if the 
patient is female, or if the posterior half 
of the eye is involved. (2 figures, 2 tables, 
87 references) Irwin E. Gaynon. 


Mueller, H. K. The importance of oph- 
thalmodynamometry in internal medi- 
cine. Arch. chil. de oftal. 39-92-97, July- 
Dec., 1957. 

The author describes the ophthalmo- 
dynamometric findings in cases of hyper- 
tension, where, he feels, a strong relation- 
ship exists between the pressure in the 
central artery and the humeral pressure. 
Vasomotor headaches can be studied in 
detail by means of this diagnostic method. 
(3 graphs) Walter Mayer. 


Ram, D. and Rohatgi, J. N. Laurence- 
Moon-Biedl syndrome. Brit. J. Ophth. 
42 :372-375, June, 1958. 

A single patient presenting all the 
manifestations usually found in_ the 


Laurence-Moon-Biedl syndrome, a_ 10- 
year-old white male, is described. It is 
rather rare to find obesity, hypogenital- 
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ism, polydactyly, mental retardation, and 
the findings associated with retinitis pig- 
mentosa, all in one patient, All siblings 
were normal except one younger brother 
who had polydactyly. Etiologic factors 
are discussed but nothing of note could 
be ascertained in this family. (29 refer- 
ences) Lawrence L. Garner. 
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CONGENITAL DEFORMITIES, HEREDITY 


Billings, J. J. and O'Day, K. Refsum’s 
syndrome: heredopathia atactica poly- 
neuritiformis. Tr. Ophth. Soc. Australia 
17 131-136, 1957. 

The patient presented the features de- 
scribed by Refsum: atypical retinitis pig 
mentosa, nerve deafness, icthyotic skin, 
congenital deformities of the hands and 
feet, polyneuritis, cerebellar ataxia, raised 
protein level in the cerebrospinal fluid 
with albumino-cytologic dissociation, and 


death from cardiac failure. 
Ronald Lowe. 


Cahill, J. B. Pseudoxanthoma elasti- 
cum. Australian J. Dermatol. 4:28-32, 
1957. 


This paper summarizes the diverse fea- 
tures of the disease, then presents briefly 
a family tree including five cases in three 
generations. Ronald Lowe. 


Glasgow, G. L. A case of amaurotic 
family idiocy with lipid storage disease of 
bone. Australasian Ann. Med. 6:295-299, 
1957. 


The report describes a woman, aged 21 
years, with characteristic retinal signs, 
evidence of widespread neurological dis- 
ease with myoclonic jerking, and a family 
history of blindness and death in infancy. 
The patient was observant, had an accu- 
rate memory and an I.Q. of 95. Central 
scotomas and pendular nystagmus were 
present. Radiographs and marrow biop- 
sies showed a lipid storage disease of the 


.* 


ABSTRACTS 


bone marrow resembling Gaucher's dis- 
ease. Ronald Lowe. 


Graham, M. V. and Pitts Crick, R. Bi- 
lateral congenital buphthalmos in two 
sisters. Brit. J. Ophth. 42:370-371, June, 
1958. 

Two cases of buphthalmos present at 
birth in sisters are described. No familial 
history of any pertinence was elicited and 
there is no parental consanguinity. Multi- 
ple surgical procedures in both brought 
about no promising results. (1 figure, 3 
references) Lawrence L. Garner. 
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HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Evans, P. J. The natural incidence of 
ocular disease. Tr. Ophth. Soc. Australia 
17 :27-37, 1957. 

During the last 25 years most profound 
social, political and scientific changes have 
occurred. The author discusses the differ- 
ent patterns of ocular disease that have 
occurred during this period in the United 
Kingdom. The following factors are con- 
sidered: climatic, nutritional, metabolic 
diseases, social changes, degenerations, 
occupational hazards, and therapeutics. In 
the discussion following the paper further 
information was given from Australia, 
Asia and America. Ronald Lowe. 


Kuhn, H. S. Industrial ophthalmology 
of 1957. Tr. Ophth. Soc. Australia 17 :99- 
106, 1957. 

The following subjects are discussed: 
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first aid and emergency eye care (with 
standing orders for industrial nurses), 
chemical eye injuries (early irrigation, no 
neutralization), ultraviolet and infrared 
radiation (welders’ flashes cannot cause 
intraocular damage), new areas of indus- 
trial endeavor (monocular aphakic cor- 
rections, industrial orthoptics), and pro- 
fessional participation inside the gates of 
industry (it is a duty of ophthalmologists 
to participate in plant activities). 
Ronald Lowe. 


Myers, R. H. Present relationship be- 
tween ophthalmology and optometry. 
Rocky Mt. M. J. 55:41-44, May, 1958. 

The relationship between ophthal- 
mology and optometry is discussed and 
the official stand of the House of Dele- 
gates of the American Medical Associa- 
tion is presented. Three of the four reso- 
lutions adopted by the House of Dele- 
gates in 1955 dealing with this subject are 
discussed. It is urged that all physicians 
be aware of the proposed legislation by 
optometric groups and alerted to the 
“dangers inherent in legislation that 
would limit, restrict, or even forbid to a 
physician the exercise of certain of his 
medical privileges.”” William S. Hagler. 


Roberts, F. G. The education of the 
legally blind child. Tr. Ophth. Soc. Aus- 
tralia 17:137-143, 1957. 

The education of a blind child should be 
integrated with that of the normal chil- 


dren of his home and community. 
Ronald Lowe. 
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Edited by Donatp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notices of 
postgraduate courses and meetings should be received three months in advance. 


ANNOUNCEMENTS 


SOUTHEASTERN RESEARCH MEETING 


The Southeastern Section of the Association for 
Research in Ophthalmology will hold its initial 
meeting in Winston-Salem, North Carolina, on 
Friday and Saturday, December 5 and 6, Those 
interested in presenting papers should write the 
chairman for this meeting, Dr. Richard G. Weaver, 
Bowman Gray School of Medicine Winston-Salem, 
North Carolina. 


MICHIGAN POSTGRADUATE CONFERENCE 


The annual ophthalmology conference at the Uni- 
versity of Michigan will be held April 20, 21, and 
22, 1959, under the direction of Dr. F. Bruce Fralick, 
chairman of the Department of Ophthalmology. 
Applications may be addressed to the Department of 
Postgraduate Medicine, University Hospital, Ann 
Arbor, Michigan. 


GLAUCOMA COURSE 


The Mount Sinai Hospital of New York together 
with Columbia University gave a course in “The 
diagnosis and management of glaucoma” from Octo- 
ber 7th to October 23rd. Gonioscopy and tonography 
were stressed. 


OPHTHALMOSCOPE COURSE 


The Mount Sinai Hospital of New York together 
with Columbia University is giving the following 
courses: “The use of the Schepens’ ophthalmo- 
scope” from March 10 to March 26, 1959. “Histo- 
pathology of the eye” from April 1 to April 24, 1959. 
Complete information can be obtained from the Reg- 
istrar for Medical Instruction, The Mount Sinai 
Hospital, 1 East 100th Street, New York, New York. 


SCHOENBERG LECTURE 


The annual Schoenberg Memorial Lecture spon- 
sored jointly by the New York Society for Clinical 
Ophthalmology and the National Society for the 
Prevention of Blindness will be given at 8:15 p.m. 
on Monday, December 1, at the New York Acad- 
emy of Medicine, 2 East 103rd Street, New York. 


Dr. Harold G. Scheie, professor of ophthalmol- 
ogy at the University of Pennsylvania, Philadel- 
phia, will give an address on “Management of in- 
fantile glaucoma.” This eye disease is an important 
cause of blindness among children because of its 
early effects on the retina and optic nerve, and Dr. 
Scheie has conducted research on its surgical treat- 
ment. 

Mark J. Schoenberg, M.D., a New York oph- 
thalmologist, was prominent in the work of both 
the National Society for the Prevention of Blind- 
ness and the New York Society for Clinical Oph- 
thalmology. Since his death in 1945, the two socie- 
ties have joined each year in honoring his memory. 
All physicians will be welcome. 


SPECIAL LECTURE SERIES 


Under the auspices of the Institute of Ophthal- 
mology of the Americas, Prof. Dt. G. Meyer- 
Schwickerath of Bonn, Germany, will give a series 
of lectures on “The new method of light coagula- 
tion in the treatment of fundal pathology,” at the 
New York Eye and Ear Infirmary, on the following 
dates: 
Wednesday, November 19, 1958, from 5:00- 
7:00 P.M. 

Thursday, November 20, 1958, from 5:00- 
7:00 P.M. 

Friday, November 21, 1958, from 10:00-12:00 
NOON. 

The registration will be limited. The fee .is 
$30.00. For further information, please write: Mrs. 
Tamar Weber, Registrar, 212 Second Avenue, New 
York 3, New York. 


SOCTETIES 


Cotorapo OPHTHALMOLOGICAL Socrety 

The ophthalmologists of Colorado Springs were 
hosts to the Colorado Ophthalmological Society's 
meeting in their city on September 20th. Guest 
speaker was Dr. Dan M. Gordon of New York City. 
He spoke on “Corticosteroid therapy in uveitis,” 
stressing the importance of steroid therapy being 
given soon enough, in large enough dosage, and over 
a long enough period of time. 
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MATALENE 
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BAILLIART OPHTHALMODYNAMOMETER 


IMMEDIATE DELIVERY 


For measuring the diastolic and systolic blood pressure in the 
central artery of the retina. 


SUPPLIED IN CASE $3, 5-00 


are the accepted instrument for the rapid perform- a 
ance of the screen test, for measuring all forms of al 
muscular unbalance and for prism exercise. a 
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Price $37.00 Price $37.00 —_ 
Available at all optical and surgical suppliers 
Manufactured by No. 
225 Cadwalader Ave. R. O. GULDEN Philadelphia 17, 
Elkins Park P.O. Our new complete brochure is now available Pe. 
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518 N. Grand Boulevard 
and 33 N. Central Ave., Clayton, Mo. 


Prescription Opticians Since 1879 


Phone RAndolph 6-2243-44 


PORTLAND, ORE. 


Hal. H. Moor, 315 Mayer Bldg. & 


Guild Optician 


Oculists’ prescriptions exclusively 


LA Prince OPTICIANS 


ists in filling ophthalmologists’ 
, $ with utmost care. 


4 West 4th St 
23 Garfield Pl. 
411 Oak St 


Dayton, Ohio | 117 S. Lidiow 


Covington, Ky. | 623 Scott St. 
Newport, Ky. | 3rd & Washington 
PERFECTION, SKILL, and SERVICE SINCE 1872 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 


mation. 


ic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 
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Cincinnati, Ohio | 
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PERRITT DOUBLE FIXATION 


Extremely adaptable, this efficient fixa- 
tion forceps has 2x2 teeth, 1 mm. in 
length, tilted at a 30-degree angle, and 
overlapping, to allow 0.5 mm. for inclu- 
sion of cornea, sclera, or conjunctival 
tissue with an absolute minimum of 
trauma. 3 mm. between fixation points. 


OP-3342 PERRITT Double Fixation Forceps. 


a CO. 


330 South Honore Street 


Chicago 12, Illinois 


It is especially suitable for placement of 
sutures in corneal transplant surgery, 
for post-placed cataract sutures, in 
scleral resections, in scleral tucking 
operations. May also be used as single 
fixation point by tilting handles slightly. 
Stainless steel. 


Each, $12.50 
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FORCEPS 


Dallas © Houston © Los Angeles * Rochester, Minn. 


JUST EVERYTHING OPHTHALMIC 


Rx SERVICE THROUGHOUT JU. S. A. 
DISPENSING—REFRACTING ADJUNCTS 


*Beloccluders *Hand Occluders *Phoro-t te 
Catoract Bifocal Loan Service  *Hand Prism Sets (glass-plastic) *Portable illum. Test Chart 
*Conacor Bifocal *Hand Maddox Rods Prism Bar 1-40 

Com. Prism Bar Vert. 1-25 
Guibor Amblyscope Charts Lebensohn Hand Reading Card 
Guibor Distance Chart (E) *Lenscorometer Spec Bands 
Guibor Hand Reading Card (E) *Pocket Prism Bar Simatiines 
Guibor Motility Chart (Vertical 2-104) *Strait Top Bifocal Trial Set 
Guibor Stero Cards *Pocket Prism Bar Trifecal Trial Set 
*Hand Dual Occluder (Horizontal 3-204) Worth 4-Dot Tests 
*Belgard 

TICIAN 

DISPENSING SERVICE EE B SERVICE 


Main Office: ; 
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Chicago, Illinois 


Branch Office: 
1139 Central Ave., Wilmette, Ill. 
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THERMINON LENS CORP. 


THERMINON LENSES 


Scientifically formulated to 
Absorb Infra-red Radiations 
Your patients will report additional comfort when you pre- 
scribe Therminon for cases of: 

@ APHAKIA 
@ CATARACT 


@ PHOTOPHOBIA 
@ RETINAL DISTURBANCES 


Insist on the Therminon Certificate which indicates that 
your Rx has been filled with genuine Therminon Lenses. 
Samples and Literature Upon Reques! 


Reliable Laboratories Never Deal in imitations 


6223 University Ave. 
Des Moines, lowe 


75 East 55th Street P.O. Box 791 
New York 22,N. Y. Sarasota, Florida 


the new and expanded quarters 


Obvig LABORATORIES, INC. 


contact lenses 


New York Office Sarasota, Florida Office 
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GREINER & MUELLER 
Expert makers 


of artificial human eyes 


Eye making hie been a family tradition 
with us since 1835. 


For the Discriminating 


Eye Physician 
ORTHOPTIC TECHNICIAN 
Depend on the Services of a 
Guild Optician WANTED: For part or full time. State 


experience and qualifications. Reply to: 
Herman C. Weinberg, M.D., 2177 S. Tay- 
lor Rd. University Hts., Cleveland 18, 


IN LYNCHBURG, VA. 
A. G. JEFFERSON aes 
Ground Floor Allied Arts Bidg. 


Exclusively Optical 


INEXPENSIVE HOME TRAINING 
with CURPAX® equipment 


Cheiroscope $12.75 Stereoscope $11.00 
Pigeon Cantonnet $8.40 
Diploscope $8.00 Remy Separator $5.00 


For complete details ask your dealer, or write for Leaflet C-17 


CURRY & PAXTON INC. 


866 Willis Ave., Albertson, L. L., N. Y. 
“Helping the World to Better Vision” 


GLASS & PLASTIC 

55 E. Washington St. . . . Ch 2, 
making of Branches at Konsas City, Mo., Detroit, Mich. 

- Our experts visit Milwaukes, Madison, Minneapolis. and St. 
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Telegraph collect if specimen being sent. 
Send eyes te 
Semvel Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
University of California School of 
Medicine 
Sen Francisco 22 


NEW YORK UNIVERSITY 
POST-GRADUATE 
MEDICAL SCHOOL 


offers the following post graduate 
courses in ophthalmology 
NEURO-OPHTHALMOLOGY 
A part-time course from January 19 
thro 23, 1959. Under the direction of 
Dr. Alfred Kestenbaum. Tuition $55 
ANNUAL REVIEW OF 
OPHTHALMOLOGICAL ADVANCES 
A two-and-one-half-day conference, Feb- 
ruary 12 through 14, 1959. Given under 
the direction of Professor A. Gerard 
DeVoe. Tuition $100 
MOTOR ANOMALIES OF THE EYE 
(PART I) (FOR SPECIALISTS) 
A full-time course from March 2 through 
7, 1959. Given under the direction of Dr. 
Harold W. Brown. Tuition $100 
MOTOR ANOMALIES OF THE EYE 
(PART If) (FOR SPECIALISTS) 
Continuation of Part I, March 9 through 
March 13, 1959. Tuition $85 
OCULAR EXPRESSIONS OF 
SYSTEMIC DISEASE 
A part-time course, March 16 through 20, 
1959. Given under the direction of Dr. 
Isadore Givner. Tuition $55 


S50 First Avenue, New York 16, N.Y. 


It Will Pay You 


to look through the advertising pages of this Journal. 
We discriminate as to the quality and reliability of the 
advertising accepted for the 
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The Uveitis Leboratory, University of California 

Scheol of Medicine, San Francisco, is interested to 

obtain freshly enucleated eyes from patients with 

all types of uveitis and other endogenous inflammo- 

tions. Attempts are being mode to isolate etiologic 

agents from these eyes. 
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OFFICE OF THE ASSOCIATE DEAN 
New Yerk University Post-Graduate 
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NEW INSTRUMENTS! 


The CRICK 
OPERATING MICROSCOPE & SLIT LAMP 
© Specially designed for eye work. 

© Binocular Magnification 3, 6 and 10 

Brilliant “axial” illumination. 

© Easy to adjust, rigid in use. 

© Slit lamp attachment, brilliant, adjustable. 


The FISON 
BINOCULAR 
INDIRECT OPHTHALMOSCOPE 

© Lightweight 

@ Intense 12 watt beam CHICAGO 
© Fully adjustable 

© "Keeler Clear" vision of fundus 


KEELER MAGNIFYING 


SPECTACLE 
© Brilliant 12 watt light. This wonderful i 
° ing adjustment to pose ‘scope gets more 
suit ing distance. popular every 
+ ist- was first shown at Chicago i 
Will fit users exist 
ing Keeler magni- and soon the number of P 
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oscope gives: 
© Brilliant 12 volt, 12 watt light. 
© Direct or indirect ophthalmology. 


© Choice of ordinary, red-free or 
light. 


PANTOSCOPE 


& an OLD FAVORITE! 


KEELER OPTICAL PRODUCTS, INC. 


5241 Whitby Avenue, Philadelphia 43, Pa. 
GRanite 4-5310 - Telephones - Kingswood 4-0874 
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IN OCULAR INFECTIONS 


AND INFLAMMATIONS 


SOLUTION 


TO TREAT THE PATIENT...THE PATHOGEN...THE INFLAMMATORY PROCESS 

New Predmycin Ophthalmic Solution, containing prednisolone, neomycin and a 
- decongestant, provides unsurpassed three-fold therapeutic attack against infectious 

and inflammatory eye disorders: 

= for the patient: Phenylephrine HCl for rapid improvement of the eye’s appearance 

® for the pathogen: Neomycin sulfate for its wide antibacterial effectiveness against 

most pathogens responsible for ocular infections 

= for the inflammatory process: Prednisolone for its rapid and effective action in 

checking destructive inflammatory reactions to ocular trauma. 


Predmycin combines prednisolone alcohol 0.2%, neomycin sulfate 0.5%, and phenyl- 
ephrine HC] 0.12%, in a sterile, lubricating solution—for optimal control of infectious, 
inflammatory and allergic conditions of the eyelids, conjunctiva, cornea, sclera, uveal 
tract, and following thermal or chemical burns. 


DOSAGE: 1 to 2 drops in the eyes two to four times a day. aM 
suPPLY: In 5 cc. all-plastic dropper bottles—on prescription only. | 
ALLERGAN CORPORATION Los Angeles 17, California 
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